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On the covet 

From plans lor the original 
two- pi aw open Pietenpol. 
one builder "tricked up" 
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WWT tighter complete 
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colorful aircraft you tan 
buitd from plans or kits, 
see peges 72 - 73 . 
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Beautiful Enough 
To Grace 

A Jeweler's Window 



. . . and the real beauty oi these CHANNEL 
LOCK Little Champs is the way Nicy ea&e 
hundreds t?l delicate, (me jobs that need 
firm treatment. Precision made pi hughes t 
grade (orged steel. High luster patched 
imiLh . Perfectly maied r hand honed cutters. 
Blue dipped plasty comHotl grips. Specify 
CHAHNELLOCK Lithe Champ precision pliers. 
You'll like ’em. Send for our free Catalog. 



C HAN NELLOCK , INC. T MeatMlle, Pa. 16335 



EXUnjfi!H3 



Utile Champ Precision Pliers 



Build a solar heater and 
cut your fuel bills up to 90% 



It’s easy— this new book shows you how 



Forget riding fuel cosls! If you have ordinary 
mechanical skill a, you can Lap ihe sun fur 
FREE ENERfiV Lo heat your home, building, 
trailer or poo] Easy-to-follow text, photos, 
d tp winKS. u nd rha rJ » ( n ki? you every step of the 
way. Materials are jn expensive, easy to obloin 
- sheet metal, wooden frame, glcuss cover, ni tri- 
ple piping, black paint. The nation's most com- 
prehensive and up-to-date guide to bulldling 
und buying solar panel*, heotara, barbecues, 
power plants, For handyman nr con true tor, 
'Itirn on the sun — turn high fuel bills off 



How io build a Sour Heater 

By Ted Lucas 
author. physiewr. split consonant 






For Mth book, send J4 S5- ptuS, 35C I Of ppsl- ‘ 

I pge and handling. Calrlomia residents add 6% sates 1 . 1 * 

1 Send IO: Ward fl ifcChU Presa 4?4 South Am*y0 Parkway, 



1 


pHwdena. CaM 91UJ5 




| Name 






| Address 


ifiease PruHJ 




1 City 


State 


ZIP _ 






JOHN A, LINKLETTER 

Editor 

SHELDON M. GALLAGEfl 

Executive Editor 

DANIEL C. FALES 

Mu Maty my Editor 
WAYNE C. LECKEY 
Senior Editor, Special Projects 
ALVIN KIETZ 

Art Director 

BILL HAFUIGFID 
Auto mail v# 

JOHN F- PF ARSON 

Science ard Lngineeiirig 
WM. T MCKLGWN 

Boat' ng. Outdoors end Travel 
IVAN BERGER 
Electronics and PDDroorsphy 
MICHAEL S. McCLINTGCK 
Home and Shop 
PENELOPE ANGFLL 
Assistant, Homo and Shop 
MICHAEL LAMM 
Weal Coast 
ncncftT LUND 
Delrtnl Autrunolivti 
GARRY WINTER 
I Copy COier 
JOHN BOSTONIAN JR 
Production 
SHARI E. GREEN 
Assistant, Production 
IRA HERftPCK 
Associate AM Director 
DON MANNES 
Technical Art Director 
DAVID KOMITAU 
Asliitanl Art Director 
ED MFNTKEN 

Asstsranl Art Director 
CLIFFORD 13 HICKS 
Special Publications 
SOPHIE GKONOWlC^ 

Director. Bureau of mroMnalion 
EVERETT JOHNSON 
Cabinat maker 



DANIEL J, COLEMAN 

Director of Advertising 

ADVERTISING OFFICES: N,-w York; 2?4 W 671 h 

Si,, 12TJJ ZS2-4203; Chiceaci; 530 H. Michigan A« . 
|31£| 2V.I1K! . Detroit; General Motors b tig.. [3131 

TRImly 5-.fi? IT; Clave land; 110310 Chagrin Brvd 
Snah.er Heights, Qmo, i21G! £33-7789, Lcs Angcli-v 
D01 N Vermont Aw, iPITi) DGn-6^63 

JQIIN A REGINA 

Advertising production Maniger 



Published by The Hearst Cprporetign 

JOHN R, MILLER 

President 

RANDOLPH A. HEARST 

Chairman 

FRANK A, BENMACK JR. 

Executive Vice President 
RICHARD E, DEEMS 

President, Magazines Division 
GILBERT C. MAURER 
Executive Vice President, Magazines Div. 
JOSEPH F. KERN 
Publisher 



POPULAR MECHANICS IS PUBLISHED MONTHLY 

by inn Hears* Corporation. 224 West S'lh S(rin-t h 
f-Jhw York NY. lOGlQ. U.B.A , Joint fl Milter, Presi- 
dent Randolph A Mi?ar 5 C, Cheirnum, Harnson A. 
Mi thick. Treasurer; ir:-,rv^y L Upton, Vice President 
and Socreiiiry. Hearsl Magazines Division: Richard E 
OfM-iris, President C ilber C. Maurer, EkccuHvo Vice 
President. Ravmond J. Potorso* 1 , Ewsutive Vice 
Preside rt. AdvarhSing WHSiBtn S Campbell, Vine 
Preside rt and General Manager; John F. D'Avo-ho, 
Vico Pm-f.iiJr nr and Resident Coni ro 1 cr. Albert A. 
R iChoi, Vice Preside"! a n d Director 0l Circulation, 
Jo&epti F Kc-rn, Vice P-eaidenl 1c r Popular Mo- 
chaAicl, 

ADDRESS ALL EDITORIAL COMMUNICATIONS to 

224. Wesl fifth Ss. New York, NY. 10019. For ad- 
ditional sources ci i r,f c rnv: 1 i an on the articles and 
products n (Hi'S iseue, write to lie Bureau gl hnrgr- 
malion. Pd0ulS( Mechanics, lor Iree "Wher-ft-IO-Fmdi- 
I l|" I ill 









1 



<’ 



4 



POPULAR MECHANICS 



■ 1 



m 






Nobodv is harder on walls than k kin. That's why 
nothing is better on kids’ walls than Mu son he brand 
p li nc ling. It's n lore t h Lin bca u tifu I „ it's lou gh , 

A nd il wj pcs clea n wi ih a damp clol h , . 

Look for ihh Earth wood design 
paneling and many tubers at your 
M a son he dealer. It's a practical way to " “ ! 

make a beautiful room for your kids. MASONITE 

Sinn-inirik 1 Ihmli un teal Sunil lurdbuiuil COftPUPTMlON 




Walls that live up to 
the way a kid lives. 

That’s the beauty of Masonite 

V HianJ: Panftinj; 






It’s a fact that the people who first put radio on wheels 
also made the first radio on wheels on the moon. 



But it’s not surprising. 

Because Motorola makes more radios for police, firemen, 
taxis, and lunar rovers than anybody. 

And now Motorola makes a 40-Channel CB radio that 
shares much more than a name with our professional 2-way radios. 

The clean, uncluttered lines of the Motorola CB, 
for instance. 



t or <4 M<itwjJn 40chanr>til CT radii is subjrfl t. -■ hi l tyiw- iwa 1 




Features that many manufacturers leave on 
the outside of their sets (or don’t offer at all) are built 
into a Motorola CB. 

Gain control, noise limiting, audio compression, 
even a TV interference filter are built-in, 
fully automatic circuits that actually make 
communications better. 

And operation easier. 

A digital phase lock loop synthesizer provides 
precise tuning (automatically, of course). 

A professional-quality 3K-inch top-fire 
speaker gives the Motorola CB an audio quality 
that must be heard to be fully appreciated. 

And every Motorola CB gives you the added 
advantage of a power mic that doesn’t need batteries. 
That doesn’t cost 50 bucks extra. 

The Motorola 40-Channel 
CB radio. 

We believe it’s the 
most sensibly engineered 
CB radio on the market. 

We believe it will 
deliver years of service 
at a level of performance 
few could match. 

Put a Motorola 
CB radio under your 
dash and you’ll believe, 
too. 

3 C? 






Motorola CB 



From the voice of experience in 2-way radio. 

i n i .nd i hi di’.nki fh . i-. -i yi ... fTite; Customer Relations ManafRT, Motorola, Inc., Automotive f¥oducte Division, 333 NonhweM Av« . NurthJako, Illinois WlS 
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bead what the U S, Dept, of Labor* sayl 
about chew growing career field?: 

I. Auto Mtchuiia, For entry jobs, em- 
ployers look for young permm with me- 
chanical aptitude, and knowledge of 
SMtomobilrt, C nrnerallv, o drivet ‘i I keHw ii 
required Caunetiu auion inhale repair 
offered by rtuny high schools, vocational 
school?, and private rridc school? stre helpful- 
Employment i? expected Id nk'n'ay.' brtaUSr 
expansion of [he driving apt population, ami 
consumer purchasing power will inert we 
dir number of awomobiEvt. 

i. Accenmtajiti. IVimnd for >kiiL-d account- 
ants wiLI iiw a?- managers rdy more ewi 
accounting till onnatiem to nuke- busun?W 
drcisLons Person? planning .1 tarter in ac- 
counting should have an aptitude tor nuthc- 
nsaiic? Employers seek applicants who 
can handle responsibd |ty and wot k with 
IjtlltlUpervLiknl, ErupfoymerU h ex petted 
to increase about as fasr as the average for 
all occupations through [be mkbFWf. 

J Engineering and Science Technician. 

Industrial expansion and ititrtraiirtg com- 
plexity d modern technology underlie [he 
antJL ipatcd increase m demand for tech- 
nicians- Those interested in a career as a 
ledlmciaii should haw an aprnudr for 
mathematics and science, and enjoy tedlfti- 
cal work. An ability to do detailed work 
wills a high degree of accuracy is necessary ; 
for design work, creati ve talent alv> it Jr- 
?irahle- Employment opportunities are 
expected to be f avertible through [he 

4. AiK'onditiDiiin^ Rel tiger ation. And 
Heating Mechanics, Increases m house- 
hold formations and rising personal income? 
should result In a very rapid increase in die 
number of air conditioned home?. Air- 
conditioning jn schools, factories, and other 
buildings also is expected lo increase. Em- 
ployer? prefer high school graduates who 
have had courses m mathematics, physics, 
dectronics a nd bl ue-print readi ng. Employ - 
m«H it expected to increase taster dun die 
average tor all occupation? through die 
mid 4360*5. 



5. Draftsmen. Those planning careers in 
drafting should: be able to du detailed work 
rebuking a high degree of accuracy . KaVe 
gixxl eyesight and eye-hand coordination 
because mosicsf that work is done! at [he 
drawing board; he able to function as part 
of a icatnsirwe they work directly with en- 
gineers, architects, and skilled workers! and 
be able to do free-hand drawings of three 
dimension al objects. Employment of drafters 
is expected to rise rapidly a? a result of die 
increasingly complex design problems of 
modem product? and processes. 

be Electricians. {Constmction and Main ■ 
tr nance) Most training authorities rec- 
ommend the completion of a 4-year 
apprenticeship program as the best way to 
learn [he Trade- Many helpers gain additional 
knowledge l hrough trade school or cor- 
respondence coursers. Although physical 
StteOgtlil LS not essential, manual dexterity, 
agility, and good hc-alrh ace- Employment 
ofconstiwlfondectriciaresarid maintenance 
elect? it 11 ns is expected to mcrease faster 
than the average for all occupations through 
the mid-19S0's This giowtb will stem from 
increased use of electrical and electronic 
equipment by mdustry. 

■ ISUI r jLi £*|I Ljbui M jriLii, CVimmEwmI Owlwk 

II indKk'li. JP7V7T tdiciin. 






If you're looking for a new career, you should keep in 
mind that some job fields will grow faster than others over the 
next ten years. ( Some, such as barbers, railroad workers, meat- 
cutters. etc., will actually decline.) 

Why do we tell you this? We’re ICS— International 
Correspondence Schools— and we offer career training in fields i 
government experts say are likely to increase over the next deem 



INCREASE INJOhOPPORTUMlTIE^ 1972-85 
%.3% 




Engineer tne AulO AirOan- Elec- AttOun- Dflfn* 

arSoTech. Mcthjnici dali«rtjflg irkmu unis men 



StTjrtr- U.S Uri. Jl . Jul Muicju irf Labm tumiin, Ui ifWiutui' Kj^-vw ,i,g T'JMhiw XffJ-,. Ri-vimJI 
“ IK.i l iiLyw, uflikL-t ilcLUiJrtirt j >.J j vjimiy el t ii.'ii’.. i ; ,:i h | lifldi j^iiliUr ihro.i.'H ICS. 11 w-vll ji ■ 
iLxhrdij.l 1 ‘hIJi *IW(v ICS Ji-Th not ifffpr. 

Of course, we can't guarantee you a job— no school can 
do that. But we can give you the first-rate training you need, espe 
c laity if you’re interested in one of the growing career fields vvher 
ICS concentrates its training. 

You could even earn a degree wirhout going to college 
The ICS Center for Degree Studies is authorized by the Pntmylvar 
Department of Educations to grant the Associate in Specialized 
Business degree in Accounting and Business Management, and thi 
Associate in Specialized Technology degree in Ci vil, Mechanical, 
Electrical, and Chemical Engineering Technologies. 

These degree programs are not mere stepping-stones to 
higher education nor are they primarily intended for transfer 
toward more advanced degrees. They are practical, career-orientc 
programs designed to help you reach your objectives without 
further academic training. 

As an ICS student, you study at home, at your own pact 
Bur you're never alone. If you ever want to talk to an instructor, 
you can call ICS from anywhere in the continental United States t 
Canada, using our toll-free Dial-a-Question* service. 

Since 189Q, millions of men and women around the wor 
have turned to ICS for career training. More than 70 of America's 
largest 100 corporations (including Bethlehem Steel, 3M, Union 
Carbide, Weyerhaeuser, international Paper) use ICS training for 
their own employees. 

No one can promise success, but if you twuif more— 
more money, more security, more day-to-day satisfaction and mor 
future “our free Career Booklet and free Demonstration Lesson 
can help you get started in the right direction. Jusr check the box 
next to the field that interests you most and mail the card or coupe 
today. There's no obligation. 
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LETTERS 



TO THE EDITOR 



Concerned about rlpoff 

How to End Ike CB Ripoff (page 92, 
Nov. '76) was most in formative — 
but at the same time frightening. I 
say frightening because of the very 
fact that such an article is neces- 
sary* That CU radio thefts are so 
widespread is an indictment of our 
society's falling values. I am not 
comfortable knowing there are so 
many thieves out there waiting to 
steal my property. I'd rather sec an 
article that would cure the thieves, 
KliN C.ReEnhKRc 
SKOKIE j ILL. 

Model A comeback 

Though the Model A Ford has been 
making its comeback fur many a 
year (Return of the Model A, page 
SB, Nov* 76), it certainly is not be- 
ing built again. As a restorer of the 
true Model A Ford. I can only con- 
sider the machine that Ball Kilpat- 
rick writes about as an ' l a morph o- 
dite"-=-a very polite term that can 
be used in mixed company when tie- 
scribing either a very poor restora- 
tion nr an assembled bunch of parts 
that resembles a Model A Ford. 
Every visible piece of equipment on 
Biebel's automobile, with the excep- 
tion of the wheels and the radiator 
shell, is a reproduction. 

As for Kilpatrick’s greatest dis- 
service to a great hobby, it is a rare 
Model A that sells for even half the 
price he quoted for a mint car. The 
problem encountered in attempting 
to buy the real thing is that it is 
hard to find an owner willing to part 
with his car at any price, 

Irresponsible statements such as 
“collectors are paying a lot more 
than $12,500 for mint Model A road- 
sters 1 ' only serve to drive up the cost 
of restorable parts and cars to a 
point where this, hobby can no lung- 
er be enjoyed by the average restor- 
er. I can see where every farmer in 
Nebraska will think the pile of bones 
behind his barn is worth a fortune, 

A Model A Ford is the real Model 
A, while Kevin Michels $-12,500 plas- 
tic fantastic is something else. 

ROBERT C. STRUBL.E 
OMAHA, NEB. 

Author Kilpatrick replies: // you 
bought near replacement parts for a 
Model A in, sc it , 1933, would you 
then deem the car in which you in- 
stalled them a “reproduction”? Of 
course not , 



Regardless of when they were 
manufactured, Kerin Riehel has on 
hand enough original, refurbished 
or brand-new Model .4 roadster com- 
ponents to build from scratch sev- 
eral care. Everything else on the 
roadster he make « (with the excep- 
tion of the body, which — us my 
piece pointed out — in made of fihvr- 
gU left) is exactly tike the replace* 
m ent parts available when the car 
was in production. 

Ah for prices being paid for 
mint specimens of the originals, you 
ought to try to buy one from a zeal- 
ous owner at a big, important na- 
tional show, / ftore had quoted to 
me a price of $15,000 for a slightly- 
tess-than-perfect 1 31 roadster, 

A rink for hockey on air 

Enclosed is a picture of the air-type 
hockey game I built with the help of 
my woodehop instructor and your 




article (B u i Id this Tablet op I to c key 
Gome for Family Fun, page D4, Nov, 
75), 

The gamp won a blue ribbon at 
the Oklahoma Industrial Arts Assn, 
fair. In two and a half months of 
"Held testing,” my family* friends 
and I have enjoyed the game im- 
mensely, I am 14. 

SAW HILL 
OKLAHOMA CITY, OK LA. 

For photocopies of the. hackey- 
gamc article, send 76 renf* to flow 
lf>14, Popular Mechanics, Radio 
City , iV.l’. 100 IP. Copies of other ar- 
ticles ?)i }mst issues man he obtained 
at « cost of 25 vents a page. 

Cigars In tho wind 

i enjoyed The Incredible Flight of 
Cal Rodgers {page 78, Sept, 76), 
I'd like to point cut one technical 
error, however. 

The article states that Rodgers 
reportedly burned up 19 cigars on 
one particularly windy day. The as- 
sumption Is that wind affects the 
airspeed of a plane, which it defi- 



nitely does not. An airplane that 
has the power to cruise at 55 mph 
will do so regardless of cross wind, 
headwind or tail wind. If it is blow- 
ing 100 mph up there, your machine 
will churn through its section of air 
at whatever its mathematically as- 
signed speed (figuring in engine 
power, load, configuration) happens 
to be. 

Wind it loft a (Tec is ground speed 
only, So our hero’s cigars w r ere pro- 
truding i nto a 55 -mph wind regard- 
less of whether he was sailing along 
with a tail wind or bucking a head 
wind. It's a small point, perhaps, 
but we flight instructors spend 
hours sometimes getting it across 
to our st jdentfi. 

JAMIE BRYftEN 
SONORA. MEXICO 

But it's a point well taken , Our edi- 
tors slipped np on this one. 

Clearing up the CO, 

I’m writing in regard to a mistake 
in Science Worldwide (page 66, 
Nov, 76). I found the Hem on con- 
verting factory emissions into fer- 
tilizer interesting, but was 
confused as. to the gas used. The 
article consistently spoke of carbon 
monoxide, yet gave the chemical 
formula CO-, which is carbon di- 
oxide, As any amateur chemist 
knows, there is a tremendous dif- 
ference between the two gases. The 
correct formula for carbon mon- 
oxide is CO, 

BUDDY RANDOLPH 
SPRINGFIELD, TENN, 

A number of readers spotted the 
error , Orr red -faced science editor 
says he's amateur enough to know 
the difference between the two 
gases. It was an inadvertent mis- 
take — tin formula should have been 
given (ia TO, 

More on big oil leak 

Thanks so much for your article, 
World's Biggest Oil Leak (page H0 f 
Sept. 76 . I've often thought there 
muMt be a better way to dispose of 
old oil than '"dumping it on the dan- 
delions," My appreciation to the two 
Marys of Sunnyvale, Calif., and to 
Continental Oil for the part they 
are playing in recycling used oil. 

CHERYL RUFF 
MANHATTAN* KANSS. 
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Eight more cubic feet and 137 more 
pounds of payload* 

Incredible but true! 

The new 1977 Scout F I Vaveler 
gives you more space and more 
payload than Jeep Cherokee — with a 
trim, maneuverable design that's a full 
five inches narrower. 

Trimmer outside 
to maneuver 
through the tight 
spots, but more 
spacious inside, 
with 103 cubic feet 
cargo area to let you ti 
everything along. 



ike 



Traveler* Chosen “The 1976 Four* 
WhcebDrive Vehicle of the Year” by the 
editors of Four Wheeler and 
Off- Road magazines. Its beautifully 
to combine rugged off-road 
with highway comfort. 
You can order Traveler 
with a full range of 
options. From power 
brakes and power 
steering to air 
conditioning and 
cruise control. 
Test drive a four 
wheel-drive Scout Traveler 
And bring the family along. 



INTI VtNATIOttlAl* HARVESTER 






SCIENCE WORLDWIDE 



A lake-along oxygen supply 

Portable oxygen unit* enable em- 
physema sufferers and others re- 
quiring inhalation therapy to get 
out of the house— to drive a car. 
go to work or out to dinner. Hut 
ninny units are heavy and awk- 
ward to move around. 

A new system on the market— 
the Erie Traveler— employs an 
aluminum tank to cut total weight 
to 9 Vi pounds, reportedly making 
it 30 percent lighter than competi- 
tive units. Under normal use, the 
tank provides about a five-hour 




supply of oxygen, according to the 
maker, the Erie Manufacturing 
Co,, Milwaukee, and Es recharge- 
able. The Traveler (shown being 
worn by model) retails for 5165, 

Can chtmps sense earthquakes? 

The altered behavior of chimps at 
a Stanford University primate re- 
search facility has led scientists to 
think that the animats may have 
been, reacting to impending earth- 
quakes. Prior to a series of minor 
quakes in California last June, 
researchers noted the “animals 
were more restless than usual and 



spent more time on the ground I 
than high on the climbing struc- 
tures and nesting ureas." 

At the time these changes were 
noted, the primates were under 
observation in connection with oth- 
er research. Interest in the chimps' 
reactions was triggered by recent 
Chinese reports of animal behavior 
changes preceding a major earth- 
quake. For more on earthquakes 
and animal behavior, see “Our Next 
Earthquake: How Soon? f page 63, 
Bee, 76 i. 

Cess of the missing grandmummy 

A 3000-year-old lock of hair has 
proved to be a major clue in the 
recent identification of a “lost” 
Egyptian mummy, according to 
Dr, James E. Harris, a University 
of Michigan scientist who has de- 
voted years to the study of Egypt's 
Royal Mummy Collection, The hair 
was contained in a miniature gold 
casket found In King Tutankha- 
men's tomb many years ago. An 
inscription indicated that the hair 
was from Queen Tiy, Tut's grand- 
mother who died in 1360 B.C. and 
whose mummy was thought to be 
lost. Some scholarly hunches led Dr. 
Harris and several associates to 
closely examine the mummy of 
an elderly woman found in 
Scholars had thought the mummy 
that of a woman of no particular 
importance. 

The Harris team took hair sam- 
ples from the unidentified mummy 
and analyzed their chemical con- 
tent with the aid of an “electron 
probe/' Simitar tests of Queen 
Tiy T a lock of hair showed that both 
samples had come From the same 
person, iThe chemical composition 
of hair varies greatly from person 
to person, say the scientists, mak- 
ing it n good means of identifica- 
tion,) In addition, computer 
analysis of X-ray skull profiles in- 
dicated that the skull of the pre- 
viously unidentified mummy closely 
resembled that of Thuyn, Queen 
Txy's mother. Case closed. 

For well -spaced crops 

A small rubber belt that drops 
seeds one by one is taking the 
waste out of crop planting, Engi- 
neered by the Goodyear Tire & 
Rubber Co,, the belt flop, right i is 
used as a spacer-conveyor on a pre- 
cision seeder. Single-seed planting 
cuts down on losses when crops 




have to be thinned, according to a 
Goodyear spokesman. 

Evenly spaced teeth on the un- 
derside of the belt fit into a sprock- 
et drive and notches on the top 
surface cradle the seed. The plant- 
er is used for a variety of crops, 
including beets and tomatoes, 



Reducing lowers cholesterol 

Rather than going on a "fat free” 
diet, the first step to take in low- 
ering cholesterol and other fats in 
the blood is to reduce excess 
weight, A team of reaearchers at 
the University of Michigan School 
of Medicine came to that conclu- 
sion after studying virtually the 
entire adult population of Tecu ru- 
se h, Mich. 

Consumption of tlO different 
food items, both high and low in 
fata and sugar, was tabulated for 
40.17 fldulta. Levels of blood fata 
were measured. Researchers found 
no significant association between 
fat levels in the blood and the fre- 
quency of consumption of fat, 
sugar, starch, alcohol and tea. Rut 
cholesterol and other fat concen- 
trations were significantly higher 
among men and women who were 
markedly overweight. * * * 
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J Tuboceo Co 




Where others seek mere 
wealth, he searches for 
experience. 



He captures it in his own 
distinct wav. 



He smokes for pleasure. 

He gets it from the 
blend of Turkish and 
Domestic tobaccos in 
Camel Filters. 




Turkish and 
Domestic Blend 



Do you? 



1$ mg. 'W, 1,2 mg. nicBune av.per ciqaraita, FTC Repon APfl.'7G' 



Warning The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous toVour Health. 





Shelling put 

We own a Hotpoint Mattel GHMB 
700 food disposer which hcs a bad 
on- off switch 1 want to rep tare. But 
I'm being blocked by the plastic 
housing around the unit that must 
be re mured to . yet at the switch, I 
can't see tunc to get it off. Phase 
help. — Steve Schultz p Hillside, III, 
What you cal] a plastic housing, 
Steve, 3 m an insu latest Mound shell 
that hu p posed ]y reduces the noise 
level. 1 can't toll you definitely how 
to remove it because no fewer than 
five different attachment methods 
are used. But here's a try: 

Some shields, like the une ynu see 
in the il lustration, are two halves 
which arc joined together by tabs 
and held by a metal clamp hand. You 
have to bend open the tab on the 
clamp band and pry the halves of the 
shell apart with u screwdriver. 

Other shields are 
also in two halves, 
but with one half 
bent over and locked 
to the other by tubs. 
Still another setup 
has ft latch that is out 
of sight. You have to 
stick your head be- 
hind the unit and 
near the drain pipe 

to llJld it. 

Play around and 
see what you can do, 
Steve, One thing's 
for sure; If you hap- 
the shield apart, the 
unit won’t run any better or worse 
— only noisier, 

Hot stuff 

/ recent! p purchased a used General 
Electric “Power Shower” automatic 
dish washer that works well, except 
that I tfei tin electric shock if f 
la itch both the machine and sit. in- 
l ess-steel sink when the machine is 
active. I do not pet a shock when the 
machine is off , although it is plugged 
!H, My house is old (firm l&OOt and 
does n "t ha re m f e f tj p ro u u d ed re i r- 
i tig , The common line is g rounded 
to the pin m bin <f. Could this be cu us- 
ing my pro hi tun? — Joe Richardson, 
Ashton, IU . 

I doubt it. Rather, I think the 
used machine you purchased has ail 



interna] defect, such as a pinched 
wire nr grounded motor, that's caus- 
ing current to leak through the case. 
My advice, Joe, is that you do not 
use this machine until a competent 
service technician finds and corrects 
the condition. 

Antichnger clinker? 

I' re item hearing that antistatic 
tit/ cuts sold iv supermarkets for use 
in automat ie clothes dryers to keep 
clothes from clipping could dtimatje 
ri dryer's motor. Is it true?— Dure 
DeYoung, Of /den, Utah 

No, hut . , . Guess I’d best elabo- 
rate. These products won’t damage 
the motor, but may harm the drum. 
When they were first marketed, some 
attacked the porcelain, causing the 
finish to pit and get rough. I think 
it’s still wise to keep an eye on the 
drum for trouble signs. 

ImPORTant 

The oven burner of our Magic Chef 
pas rouge is acting up. Sometimes 
only half of the burner tights. The 
half facing the pitot tight always 

i guiles, hut the other half and the 
front section don't always catch, 
making it nr rotary for us to use u 
tong caudle or match to get full ig- 
nition. Is the burner defective f— 
Raymond Puche, Baton Rouge, La, 
I wouldn't think so. Rather, there 
are two common reasons for partial 
ignition. The more likely one is 
grease that has run over the burner 
fmm cooking and is clogging some 
ports, making it difficult for the 
Hume to jump. Turn off the knobs 
controlling gaa flow to the burner 
and remove the burner from the 
oven. Get your kit of drills from the 
workshop and determine which drill 
size fits the gas porta. Select the 
nest smallest size drill and carefully 
ream out each port by hand. 

Return the burner to the oven and 
try it out, if the condition prevails, 
then what probably has happened is 
that there was a manufacturing er- 
ror and one or more gas ports were 
not drilled into the burner. Remove 
the burner from the oven and mea- 
sure the spacing between ports. 
Let's say that ports are measuring 
:t in in. apart and you run across a 
spacing which is : 'i,i in. Flame has a 



tough, time jumping the extended 
space, which accounts for delayed 
ignition. Extended spaces are most 
likely to be found at bends in the 
burner. 

If you find incorrect spacing, in- 
dicating missing ports, have a ser- 
vice-man replace the burner or drill 
out the necessary additional holes, 

Off and running 

My Genera! L'Icctrir refrigerator 
(Model TB lAS), which I bought iv 
November [975, seems to run c,r- 
cesxireltf. The GK serviceman ad- 
vises that the refrigerator is 
programmed ft* run til percent of 
the time, Is he right f If so, is there 
anything I ran do to reduce the 
running time ? — Jim Rltiir, Toledo, 
Ohio 

Yes ami no. Jim. Yes — he’s right. 
No— as long ns there's no mechani- 
cal problem such us a low-grade 
freon tenk P there’s nothing you 
should do to reduce running time. 
My answers arc based on the prem- 
ise that food is being kept properly. 

Although newer-model refrigera- 
tors run metre frequently than their 
predecessors, they arc actually 
more efficient from an energy-con^ 
sumption standpoint. The use of 
smaller rotary -type compressor mo- 
tors is given the credit. You should 
consider yourself lucky. Whereas 
your It’iu.-ft. non frost -free model 
runs 61 percent of the time, the 
new 18-CU,-ft. ami larger frost- free 
refrigerators are programmed to 
run almost 90 percent of the time. 

Hot line for fixers 

Here arc two toil-free telephone 
numbers to keeji handy if you own 
appliances made by Whirlpool or 
WestinghoiiMe, You can call them to 
get advice about problems and how 
you may resolve them* or if you just 
want to air a complaint. 

The toll-free number for Westing- 
house is 800-245-0600, For Whirl- 
pool it’s 800-258-1801, * + + 



if you a Question abtn/i any appliance, 
send ir /p Appliance Clime. Popular Mechan- 
ics, 2i4 W63f 57rn St., tiew York. (V, Y. 10019. 
Sorry, pui (attars cari/Tof a# answered mdivid- 
utiUy. Problems ol wide interest writ tie rfrs- 
ciissetf m this column 



PCMOvL IdAlMQ 




P'HV HALVfcS 



A»*AST 

FOOD EOSPOSEft 

pen to break 



* 



16 



POPULAR MECHANICS 



V r TV is crvmlabl# an model shown and several console models 



Our set is General Electric. The signal is 
called VIR. And both are remarkable. Many 
TV programs are now transmitted with this 
special VIR signal Advanced computer- like 
circuitry, in selected GE color models, uses 
this V.I.R. signal to give you color and tint 
adjusted by the broadcasters themselves. 

60 times every second. Continuously 
Automatically. This means you won't have to 
iiddle with color control settings, because 
General Electric's VIR system makes these 
adjustments tor you. All you have to do is 
sit back and enjoy broadcast controlled color 



We invite you to see a demonstration at 
your GE dealer. Look tor the VIR light on a 
General Electric set It tells you the VIR. 
signal is being sent and being received by 




the GE set. Then watch the GE set 
automatically | l . | 

adjust the color 
in the picture. 

You've got to see it 
to believe it. 

V.I.R, Broadcast 
Controlled Color. 

GE has it Now. 



VIR 

BROADCAST 

CONTROLLED 

COLOR 



rjLLLS is di jjatambma 



GENERAL ELECTRIC 




The better the training 

the better you’ll 



Send lor one of these FREE Illustrated 




74 sq, in, 
Solid-State 
B&W TV 



MNHI 
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Build and keep some of (he (meat technical equipment 
made when you train with ah NTS Project- Mot hod home 
study course, And it’s usually the same type of equip- 
ment you'll meet in the field and use on the job. It will 
help you acquire first-hand experience and skill — help 
prepare you better for a variety of exciting technical 
careers: 

ELECTRONICS DIVISION: Courses include professional 
equipment like 5" solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 sq, in, B&W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers. Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2000 Color TV with silent varactor 
diode tuning; digital read-out channel selection (with 
optional digital clock), big 315 sq, in. screen. 



MECHANICS DIVISION: Learn engine diagnoses., mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses include 9 in, solid-state automotive oscillo- 
scope, lesters, tools, mechanic's steel tool box. ft more. 

AIR CONDITIONING, REFRIGE RATI ON /HEATING DIVI- 
SION: team servicing of commercial, industrial and 
residential heating and cooling equipment. Courses in- 
clude hermetic unii analyzer., leak delector, charging 
lestirg-purging manifold set, tools and more. 

HOME APPLIANCES DIVISION: Courses cover repair 
and maintenance of washers, dryers, ranges, smaller 
appliances. Equipment includes NTS Circuit -Trainer and 
professional multimeter. 
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1 COMPARE OUR * 
KITS AND LESSONS 
COMPARE OUR i 
I TUITION. 



Career Guides 






NTS SHEATH 
CR?00G 
digital 
Solid SMEe 
Color TV 
3 IS sq in. 
Pieter* 



{Siiliulflied 1 V' fcecfpl I*rt) 



LOWER TUITION FOR YOU: We employ no salesmen, 
pay no commissions. You receive all home-study infor- 
mation by mail only. Make your own decision, your own 
comparisons. Send card today or write tor illustrated 
catalog in Held of your choice, all details. 

NO OBLIGATION. NO SALESMAN WILL CALL. 

APPROVED FOR VETERAN TRAINING 

Gel I acts Oft new 2-yeflr extension. 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Home-Study Schools 
4000 So. Figueroa 51. , Los Angeles, CaJif. 90037 



NATIONAL TECHNICAL SCHOOLS 

iWOSauifc Flfluaro# St,, LM Angela*, CuHr, SMI? 
Hiceso send FREE Color CalalDG and Sample Lesson. 
NO OBLIGATION NO SALESMAN WILL CALL. 
Electronic* Ditltlart 
Mtchanrct Division 

Air CDndpl^flino/RC'irigpfBiicin/Heatjfii) DivlaJori 
Home Applian-CM DMrltnsn 



Dipt HM-Q27 



I 
I 
I 
I 

I 

i i vimn ii invvj|:itiiu vriht m MPii rvuni n * iumy m utra Pinyirun 



AGE 



ABBESS 
CITY 



.STATE 



Please fill in Zip Cud* Tor fast scrvic* 

□ Chech ii Interested in O.l. 0111 «nlo. r nai.an 

□ Chech il interested ONLY in tlussrenm Irjiining in Los Angeles 
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ONLY DATSUN 

has the small pickup with room inside for long legs and large loads. 




One more strong point: 

King Cab utilizes the same 
all steel body construction and 
rugged ladder-lattice frame as the 
Lit Hustler that won the teeth- 
rattling Baja 500. So you know it 
can take a load of punishment. 

If by chance it ever does 
need service, you can count on 
some strong backing from over 
4 000 Datsun service technicians. 

Add it all up and it's pretty 
easy to see why Datsun is 
America s Number One Selling 
Small Pickup. 



Like most small pickups, 
Datsun s exclusive King Cab ta has 
a 6- ft, bed for hauling stuff outside. 

Unlike any other small 
pickup, it has room for hauling 
stuff inside. Up to 11,3 cu, ft. of 
storage space behind the seats. 

And unlike any other small 
pickup truck around, it comes 
with reclining bucket seats. Plus 
such surprising features as more 
leg space than some full-size rigs. 
Full carpeting. And an extra -long 
wheelbase for smoother rides. 

Not surprising, it’s stingy on 



gas. 32 MPG on the open road, 

22 around town with manual 
transmission. Of course, those 
are EPA figures. So your mileage 
may differ depending on the 
condition of your truck and how 
you drive. California mileage 
slightly lower. 

Suddenly 

it's going to dawn on you. 





PHOTO HINTS 



FROM READERS 



Easy cost-free negative tiles 




With film coming in 20 or 3S shots 
l>er roll, we 3&-mm photographers 
wind up with h lot of negatives to 
file. 

I file mine in storage files made 
from empty 1 00-sheet 8x10 enlarg- 
mg-piiper boxes. It takes two such 
boxes to make a file: I cut the bottom 
i nit of one and stuck it over the other, 
then carefully tajie the two together 
(top), both inside and out. That 
makes a box just the right size to 
hold six-negative strips of :j5-mm 
film in g tannine envelopes. 

To keep the envelopes from shift- 
ing in the box, I prop them tip with 
a telescoping tube made from two 
toilet-paper roll cores* one crimped 
down to jam into the other* As the 
box fills, cut the tube shorter. When 
it's full, take the tube out. (t works 
and it's all free, — Genre B. Weinstein. 



Painted cap saves missed shots 




The usual black or chrome lens caps 
blend in with a blaek-and-chrome 
camera so it's easy not to notice it's 
mi. Paint your lens cap a bright color 
sn you won't forget to remove it. It'll 
be easier to find if you drop it, too. 

— Dim*} Neiizei. 







Pul up eeilmq tile. 



OO/VfFW/vr 

A Division Cif Swift^itu? lilt 35 m S*!llmas Awonuo. Lsnq I^Ujnd City. M V 1 StQI 



This staple gun 
euen drives into 



hardwood oak! 



BLUEPRINTS 

and PLAN HEADING LESSON 



CHICAGO TECHNICAL COLLEGE 

2000 Sfl, Michigan Av*., Chki(D r lit. &D&I6 



Bifinmn, <«n Isxniavn nndw^r- 

intondenta, Iiaiip Mnt Lor the** Itw btwpriEitH 
■Ad trial Echkm in Plan Fleadini w a ttt#b!W of 

Builders 
Han Read- 

in jf— Kal imatimt — U'J Uu practical tlfWW of 
alf lypw of conntrvcUofi in your *?■» Ua» at 
home. Mail coupon b»bw tolay — ms bow you. 
too era. prrpei* tor a Uttar jolj^hiftwr income, 
or ntort your own «*.traeUrif tumin^H. 

CHICAGO TECHNICAL COLLEGE Veteran* 

OcpcPMSJ, 20DD 5. Michigan A« r CnecA.—. 
c^icaso. Ill WJBL6 Here l_| 

Plea-i-i? mjii me a Tree Trial Lesson, fliueprinli 
and SulWers Ca in Ins I understand there I* no 
oh ngaligft — ria Mletmon will 1 ca l 



-AGE, 



ADDHESS. 

CiTf _ 



-STATE! 



The Swingline Powergun 1000 is an 
extra heavy-duty staple gun powerful 
enough to do any stapling job, from 
insulation lo ceiling tile, upholstery to 
fencing, shades to screens. 



Install insulation 



Recover fu mil ure, 



Uses 5 staple sizes. For do-it-yourselfer 
or professional ! The Powergun 1000 
slaplegun does it all. Try ilf 
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YOUR MOTORCYCLE 

How to body English 
your bike and be 
a better rider 

By Bill Hampton 



I f you're n serious motorcyclist, 
you take pride in the way you 
handle n motorcycle. A good place to 
practice handling is a paved, empty 
parking lot. It's idea] for "feeling 
out" your hike's personality, be- 
cause it's similar to the surfaces 
you ride on normally, if you are a. 
street rider, And if you're getting 
into dirt riding, first practice on a 
smooth dirt field. Then gradually 
accustom yourself to rougher ter- 
rain, as your ski]] and confidence 
increase. 

Even if you're a veteran rider, 
you can atill improve your skills hy 
Undertaking the techniques in this 
article. Especially if you've just got 
hold of a new set of wheels. 

Before we start specific exercises, 
let's get loose with that machine. 
Don't sit on it us though you're 
coming down with rigor mortis. Be 
relaxed, but alert. Try to he fluid 

QUICK TURN TECHNIQUE 




Body English jo action: A trials rider 
balances his motorcycle and changes 
diced I ion while almost standing still. 




LEAN THEflIKE... 



Z NOT 

I YOUR BODY 



PUSH 

DOWN 



PULL 

UP 



Potholes can be 
Killers. Sometimes 
you don't sae 
(hem until you're 
on them. Throw 
your bike off 
I la course and 
around the obstacle 
with this technique, 



BODY * 

BIKE 



in a]l movements, Remember: That 
critter is an extension of yon. 

Start with figure -8s 

You could atari by cutting some 
wide fig ure-Hs. Get to know how far 
you can lay the hike over before it 
grounds or the tires lose adhesion. 
Be t-jirqful, though; There's a fine 
line between traction and spilling 
at sharp bank angles. 

By cutting figure-Bs, you gel to 
know how that two- wheeler fee la 
banked to both sides. 

Gradually tighten up each suc- 
ceeding figure-6 you make. Natural- 
ly, the tighter the turns, the slower 
you'll he traveling. Keep both feet 
on the footrests. Dragging the turn- 
side foot not only looks sloppy, but 
it tends to interfere with the bike's 
balance and control 

Keep cutting smaller and smaller 
8s until the handlebar is almost at 
full lock, When you get to that point, 
you'll have to make use of body 



English to keep the hike from fall- 
ing into the center of the turn. So 
now you must lean to the opposite 
side in which the bike is turning 
to maintain balance. 

During low -speed turns, you'll get 
even better control by standing up 
— or crouching- — on the footrests. 
The motorcycle will respond more 
quickly to your movements when 
you’re j wised on the footrests, for 
the reason that your body's center 
of gravity is placed farther away 
from the cycle's center of gravity, 
ho that you have more leverage to 
exert against the machine. 

The quick turn 

Body English also comes into 
play in the ‘'quick turn" maneuver, 
in which the motorcycle is tilted 
quickly to the side. The idea Eh to 
throw the machine off course mo- 
mentarily to avoid something in Its 
path. 

Hy simultaneously pulling up on 
one handlebar grip and pushing 
down on the other one, you can 
make the motorcycle veer to the 
down-grip side to avoid something. 

This technique is important to 
master, because it can keep you 
from running into some object that 
suddenly pops up in front of you 
out of the road. Immediately after 

fPi'tia^U JjJ-'H to Dt\ Qtj 27 i 




Minimi i y unavoidable impacts by tighten- 
mg the Iron! end ; Move your body back, 
pull up on handlebars and apply throttle 
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We put a Royce CBfeapaint shaker and it took it 



SS - 





7 Up typical C Ei A mass of wires. Old- 
fashioned melhods Ol SOldermg and 
assembly, typing end- testm$. 



ThO advanced Rovce CB Exclusive 
modular CObsIrocliop Fewer wires 
And I he qusEil v Of auromaied assembly 
end computer toning. 



tfcrebWhy. Precision, simplicity, and exclusive 
modular design. That's the Iioyce difference. And 
that's why the Royce CB is tough enough to Like 
the circuit-jarring torture of a paint sliaker. 

When you've got a 40-channel Royce CB, 
you’ve got quality in a lot of different ways. Like 
exclusive modular circuit design. The simplicity of 
fewer wires. The strength of automatic soldering. 
The precision of automated assembly. And the 
quality consistency of computer tuning. 

Put it together and you’ve got one tough CB 
radio. The 40- channel Royce CB radio. It's built 
to take it. And that's why 



Everybody's talking 'bout 

■ fli^e (taunts top 191*5 

Write lor free brochure or send $2.00 for Ml-coler 1977 40-chan not CB catalog to ftuycy Electronics Corp., 1 740 Levee Rd , N . Kansas City, Mo 64 1 IS. 




CHANGE YOUR OIL WITH HAVOUNE 
AND PROTECT YOUR CAR 
UKE A TROOPER. 





A state trooper gives his 
car a rough time. 

Which is why we had 
more than 90 trooper cars 
with Havoilne Super premium 
All temperature Motor on 
driven a total of over a mfIJion 
tough miles million miles 
of ail kinds of driving in all 
kinds of weather -from 
standing starts to high speeds 
in a matter of seconds. 

And often, the same car 
was driven round the clock— 
24 hours a day. 

These state trooper cars 
were driven almost as many 
miles In 6 months as the aver- 
age car is driven in 3 years* 



HAVOUNE 

GUPfcft PREMIUM 
tUEEPEflArURE 



this pro- 
tection without the need of 
any extra motor oil additives. 

So the next time you 
change your oil, protect your 
car like a trooper with com- 
petitively priced Havoline 
Super Premium, It provides all 
the protection your car needs. 

Ask for Havoline wherever 
they sell motor oil 



Vet there wasn't a single oil- 
reiated failure of Havoline- 
protected parts. 





YOUR MOTORCYCLE 

{Continued from page 24) 

initiating the push/pull action on 
the grips* bring the bike back into 
line by puah/pulHng on the grips in 
the other direction. 

Try a slalom 

Another good technique for learn- 
ing how Ln use body English tn con* 
trol your bike is the slalom ride. Lay 
out a straight line of pylons, paper 
cups or plates, or some other simi- 
lar objects, placed several feet apart. 
At first, place the pylons far enough 
apart 30 that you can weave in and 
out of them rather easily. As you 
become Used to the bike’s behavior, 
gradually close up the distances be- 
tween the pylons until you have to 
travel quite slowly, swinging your 
body from side to side to maintain 
control. 

To make this exercise more dif- 
ficult, place boundary lines on both 
aides of the row of markers, or py- 
lons, so that you have to stay with- 
in a certain maneuvering space. 

Take It slow 

For improving your balance and 
low-speed control, try slow racing. 
The object behind this, exercise is to 
see how slowly you can ride: with- 
out losing your balance and sta Sling 
the engine or putting a foot down. 

To make slow racing more inter- 
esting, stay within boundary lines. 




Weaving bike in and out of slalom setup 
with closely spaced paper plates (above) 

S» stood exercise in balance and control. 
Spinning doughnuts fas shown top righl) 
la fun, of course, but it also leaches 
control of your machine under awkward 
or emergency situations, The power slide 
shown at right Is being deliberately 
executed by a competition rider. Note 
how ho main tains control of the bike by 
turning the Iront wheel In the same 
direction that 9 he rear is sliding. 



sot a few feet apart, for at least SO 
feet. You'll find yourself using body 
English to stay within bounds, U 
takes good balance, working both 
the clutch and gas to control that 
machine at a creeping pace. 

Competing with other riders 
makes slow racing fun. Naturally, 
the last one to the finish line who 
doesn’t stall or lose his balance is 
the winner. For individual riders, 
this event can be timed. 

For further improving your bal- 
ance and control, try riding on a 
straight line or a plank. This exer- 
cise is a real teat of balance and 
control, too. Or you could lay out 
an S-shaped section, f> to 12 inches 
wide, and 30 to 40 feet long, Try 
staying within the boundary lines 
as you negotiate the convert path. 

Safe braking 

Learn how to stop your bike safe- 
ly in the shortest possible distance. 
Bringing a motorcycle to a safe halt 
can be somewhat tricky, considering 
its peculiar stability and traction 
problems, along with its independ- 
ent braking system. 

For maximum stopping power, 
you must use both brakes together. 
Keep in mind, too, that dhe front 
brake has three times mole brak- 
ing capacity than the rear brake. 
Besides the front and rear brakes. 





there is a "third brake” — engine 
compression. 

Ey downshifting through the 
gears as the brakes are applied, you 
can reduce a topping distance even 
more than if you just used the 
brakes. 

However, the retarding effect of 
a four-stroke engine is greater than 
h two-stroke engine. Keep that in 
mind when you switch bikes with 
different engine designs. The two- 
stroke jockey has to work the brakes 
a little harder to compensate for 
luck of effective engine compression. 

Many cyclists, particularly be- 
ginners, shy away from working the 
front brake very hard. They fear 
locking up the front wheel and spill- 
ing, But as long an the ground sur- 
face is firm and dry, the front brake 
can be applied quite hard without 
its locking up the wheel. You do 
have to develop a sensitivity to the 
brakes arid learn just how much 
pressure can be applied to them to 
stop the bike without skidding. 

Braking can be practiced pro- 
gressive ly. Start out somewhere 
around 20 to 25 mph and practice 
{stopping in the shortest possible 
distance. 

When you reach that point, in- 
crease the speed by 10 to 15 mph 
and again practice decelerating un- 
til you’ve learned to stop in the 
shortest distance. 

Depending on the space you have 
available to practice in, gradually 
work up to higher speeds that you 
would normally ride at on the high- 
way, In fact, you 1 11 probably have to 
go out on the road to continue your 
higher-speeds braking technique. 
But make sure there's no traffic. 
Find u little-used road. 

Stopping on a spot 

Back on the parking lot, you 
might want to try another little 
braking exercise: spot stopping. 

With this exercise, you stop your 
machine so that Us front tire rests 
on a predesignated point or "Bpot / 1 
There are different ways to do this. 
If you have the room, one is to se- 
lect a spot ftp or more yards away 
after you’ve built up some speed, 
and "aim” for it. See how close you 
can come to stopping with your 
front tire resting on it. 

Another way is to make a succes- 
sion of stops on a series of prede- 
signated points. For instance, you 
could lay out the points by marking 
a number of Xs on the ground or by 
using the lines that separate park- 
ing-lot stalls. Have the stopping 
points far enough apart so that you 
can build up speed between them. 

To make this exercise even more 
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YOUR MOTORCYCLE 

(CtinDrtutiil Uo:n p age 27} 

challenging keep ycrnr feet un the 
footrests hs you come to it stop; 
them without putting n foot down, 
see how tong you can maintain bal- 
ance, before you start off for the 
next point, 

Practice in the dirt 

You should also learn how your 
motorcycle handles on loose sur- 
faces, Even if you're strictly a road 
rider, you never know when you'll 
hit a section of rough dirt road or 
a paved road covered with stones, 
sand and dirt. 

And if you've never learned how 
to handle your two- wheeler on such 
surfaces, you stand a good chance 
of overcon trolling and spitting when 
you do come upon them suddenly. 

When you first ride on rough or 
loose terrain, you might toe a bit 
apprehensive at the motorcycle 
wanting to "wander" around a little. 
Let it go. It’s just picking the beat 
path for itself, if you fight the 
bike’s movements, you'll only inter- 
fere with its self-stabilizing track- 
ing. 

Stay loose 

If you poise your weight on the 
footrests, you won't mind that bike 
shifting around underneath. You'll 
have better control and your legs 
will act as shock ahsorliei's. putting 
less strain on the rest of your body. 

And if you suddenly come upon 
some obstacle that your liike can 
get over, switch your weight to the 
rear [while still up on the fnot- 



rests i and jerk up tm the handle- 
bars at the same time you grab a 
handful of throttle. 

If you can coordinate these ac- 
tions, you'll lighten the front end 
so it either clears the obstacle 
completely or climbs easily over it. 

Of course, it depends on the a tee 
of the hike, too- Don’t try to play 
leapfrog over a tree stump with a 
1200-ec Harley-Davidson. You have 
to use a little common sense as to 
what you can actually do with your 
motorcycle. 

Another technique that you can 
learn in the dirt and adapt to the 
street is the "crosa-up,'* 

Advanced exercises 

Here's how it works: Get your 
bike moving at about to to 20 mph 
and jam on the rear brake. Don't 
touch the front brake. Now if you 
lean slightly to the side opposite 
the rear-brake pedal, the locked -up 
rear wheel will slide out to the out- 
side. In other words, the rear end 
of the bike is kicked out to the op- 
posite side you're leaning. 

With your lean-side foot down on 
the ground for support and the rear 
brake kept on, you turn the front 
wheel toward the same side the rear 
wheel is going. 

With this technique, you call con- 
trol a rear-end slide or turn the 
bike abruptly. When you master the 
cross-up at one speed stage, try it 
at a slightly higher speed. 

That's another secret of becoming 
the motorcycle's master; learning a 
technique in stages. 

Once you have the bike leaned 
over, don't let it back up. If you 
f FiQaSti ru r.n f p pa 32 J 




Climbing over an obstacle like this is easy lor an expert trials rider wbo's mastered 
the art of body English. Wear a hairnet until you can do it without falling? 



Learn from 
NRI at home 
and at York 
Institute. 

Start a career in Air- 
Conditioning, Heating St 
Refrigeration. 

Well over a hundred thousand new 
technicians will be needed in the 
field of air- conditioning, refrigera- 
tion and heating by 1985. NR! can 
train you al home In your spare 
lime for one of these career jobs, 

Master course includes your 
ou/n Air-Conditioner System 
for training 

NRI's Master Course in Air Condi- 
tioning. Refrigeration and Heating 
comes with a window ah' condi 
tioner for hands-on experiments. 
You get bite size lessons, fine pro- 
fessional instruments and expert 
instruction every step of the way. 

A Circuit Demonstrator, Control 
Simulator, tubing and joint-making 
demonstrator, leak detector, and 
system analyzer are included. 

Optional resident training at 
famous YORK Institute 

Graduates of the Masler Course 
may take advanced work at the 
world-famous York Institute Resi 
dent School at no extra charge. 
You’ll get practical experience 
equal to months of on-the- 
job work. 

Rush for free 
NRI catalog. 

Just check the card opposite. 
No salesman will call. 



NRI 

Hortie Training in 
Afr Conditio Rijing, 
Refrigeration 
and Heating 
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You can turn the CB boom 



into income... with NRFs Complete 
Communications Course 





Nfl| SCHOOLS 

McG?aw Hill Continuing 

Edueatkwi Cont&r 
3SJ9 Wisconsin Avenue 

Washington D C. 20016 



NR I can train you at home 
for a part-time job or a run- 
time career in communica- 
tions. 

The field of communications is 
bursting out all over Wore 
than 25 million GG seta are in 
Operation with millions more 
being sod annually, That 
means countless careers in 
design, installation, and main- 
tenance Start training at home 
now, the NHI way 

Get your all -important FCC 
Licence. 

FCC rules require that C3 
transmitters be serviced only 
by the holder of a First or 
Second Crass FCC Radiotele- 
phone License, or under tre 
supervision of 9 license holder 
when the transmitter »s con- 
nected to a "radiating 
antenna ” NRt will give you 
the necessary training id ge' 
that all-important First o* Sec- 
ond Class FCC Radroiere- 
phone License so that you can 
qualify for one of the many 
available Openings 

Learn on your own 
400-channel digi- 
tally-synthesized 
VHF Transceiver. 

The Wesson NHi 
Complete Communi- 
cations Course 
teaches you to ser- 
vice and adjust al! 
types ol two-way 
radio equipment 
(including CSj 
using [he one unit 
that is best equipped 
to train you for GB r 
Commercia 1 , and 
Amateur Com mum- 



cab 0 r $. . . a " ces gnect -for -learn- 
ing, " 400-channsl. two-meter 
VHF Transceiver and AC 
power supply Then we held 
you get your FCC Amateur 
License, with special instruc- 
tions so you can go on the 
air. The gm* can be mounted 
In yaur car. or you can use it 
as a base sEat'an 

The complete program 
includes 43 lessons i specu' 
reference texts, end tO trarv 
mg kits Also included 
your own electronics Discov- 
ery Lab \ a new Antenna 
Applications Lab. an Optica ; 
Transmission System, CMOS 
D-gi(ai Frequency Counts 
and TVDM. The course covers 
AM and F\1 Transmission Sys- 
tems Radar principles. Mer.r.e 
Aircraft and Digital Electron- 
i-cs. and Mobile Gammumci- 
lions You must earn 
your First Class 
Radiotelephone FCC 
License or you get 
your money back 
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phone FCC License— enabling 
you to test rn stall and service 
communications equipment. 

Over a million have enrolled 
with NRL 

Send for the free NRI catalog 
and discover why more than a 

million people like yourself 
have chosen the NHI way as 
the right way to gel ahead. 

You learn at home with bfte- 
S’ze lessons, progressing at 
your own speed to your FCC 
License and then into the 
communications field ol your 
choice There's no obligation 
and no salesman will call. 



H irae-H card has tresn r^niovBd, write: 



CB Specialist's 
Course alio available. 

NRi now offers a special 37- 
lesson course In GB Servicing. 
You get your own 40-Channel 
CB Transceiver. AC power 
supply and muliimeler, for 
hands-on [raffling. Also 
included are 8 refer- 
ence texts and 1 4 
coaching units lo 
make it easy to gel 
your Commercial 
Padio-teie- 
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Put a torch to your 
home repair bills. 




A BernzOmatic propane torch, that is 
It can help you save time and money on all 
types of household jobs. Inside, outside, at I around 
the house, 

Inside the house, your BernzGmaiic propane torch 
will solder copper pipes, copper valves and elbow 
connections, It can thaw frozen pipes, seal an 
unwanted dram and loosen stubborn pipe joints. 

Or use it to connect electrical wires. 

Outside, your BernzOmatic propane torch can 
back out rusted-on nuts and bolts from your car 
wheel, for example, Use it for removing exterior 
paint or window putty or repairing leaky gutters 

All around the house, your BernzOmatic 
propane torch will help simplify dozens of 
household jobs— from laying floor tile to raising 
grain in wood to furniture repairing. And it's ideal 
for dozens of hobby and craft applications. 

Visit your BernzOmatic dealer and find out why 
the BernzOmatic propane torch is the do-it- 
yourself favorite of handy men and women. 



bernzQmaug 






Starting Problems? 

- ■ Won 1 * Start Because of WEAK BATTERY? 

. . Won'! Start Because of COLD WEATHER? 

■ . Won f Start Because of WET WEATHER? 

Coil' Fail. 

AUTOMATIC STARTING BOOSTER 

the ANSWER to these Problems! 

# GIVES YOU Sure Fire STARTS f VERY TIME... 



H your Cold or Weak Battery can turn the 
Engine over just ONCE .. . CGIL/FOH 
will START your Car, even under the 
worst weather conditions, by Auto- 
matically providing a STRONG Spark 
from Its OWN Power Sourco. 

Nfl Otic in yam Family need ever 
be ST RANGED with a Car that 
WON'T START I No maw running 
the Car Battery Of AD" iry mg m 
sun rhe Can codi. r DtL its 
own Power (2-Dry Cell Ballefies, 
nol inclufletti BNiV in Sprung, 
and flallertes us-jdiv last a Vejt 



EASY- TO- INSTALL (e»l r 
i-WIrni a 1 BallM Fits, 
ft LI Vehicles »i!h 8)l1nvi 
Call 

CUll FOIL Prdflagi E»f 
Baltary tile . add re- 
duces weir pace Ufur mi 
Sr*Mtr Malm ind ftino- 
W, 






ADVANCED 
PD Bo* t579 — 

Please RUSH 



ELECTRONICS, N.V. 

P«. 2. WadiiiHilon. D C, mot 3 

COIL/FOIL units to: 



NftVl 



* TESTED and APPROVED 

by Leading Automotive 
Mitgarmin; and Authorities* 

4 Comes Htfth... 

FACTORY WARRANTY. 

Cop if jKj..ar.V rt-.'i-'Vn .-L-qL.^ir 

ADVANCED £LtCTAO*BCS. N \i 

w. tit S >***. \K**n*y0en. D C ZWCfl 



# ORDfRHOW' . rim nbtciuqM 
mlh '1 iriL wIr Stwllmi AGAIH! reHaN 
Iht CDILi'EDIL wri trow Id rDurrall 
llul n wurli Dr your niunev bltk. 




ADDfiESS 



CITY STATE ZIP 

• MAKE / YEAR Of VohKite J 

Add $2 for Postage, Insurance A ! 
Handling. Canadian & Foreign Add S3- ! 

EfKiOifrl.Ij Check. ZiM.O.,inflrTwKS „ t 

3D- DAT HD RISK" TRIAL . . SATl S FAC T> ON BdftRftNTEED 1 
ur (M.. m Jml In JO Htyt tar Full Refund. t 



YOUR MOTORCYCLE 

{Continued ft cm jfrig’a 28] 

do* it'll "slingshot” you right over 
the handlebars. 

After you really have the hang of 
executing the c roan-up with the aid 
of the rear brake, try it by using 
the throttle instead of the brake. 
So get the bike's speed back down 
to 15 to 20 nt|)h again. 

Now lean the hike slightly to one 
side and turn on the gas. Ah the 
back wheel slides away* you turn 
the front wheel toward the same 
nide the rear wheel is going. 

By using the throttle to control 
the cross-up, you can turn the bike 
abruptly by power sliding it. 

Mastering the eross-up and power 
slide techniques first in the dirt can 
help you control u skid or avoid 
some other danger later out on the 
road, 

A variation of the cross-up and 
power slide is the "donut." To cut 
a donut i with the bike stationary) 
put a foot down for support and 
lean the bike. Turn the front wheel 
in toward the direction of lean. As 
you release the clutch, grab a hand- 
ful of throttle and . . . HOLD ON! 

The motorcycle will proceed to 
"chase its tail" as it spins around. 
The donut technique is just another 
exercise that tenches you how to 
control a motorcycle under awkward 
conditions. 

Does it have any practical value 
for the street rider V Suppo&e you're 
sitting behind k ear at n red light, 
waiting for the green. Glancing 
in your mirror, you notice a car 
bearing down uni you. 

What can you do? Having mas- 
tered the donut technique, you Jay 
your bike over to the curb side and 
gas it As your machine and you 
spin around and jump up over the 
curb* the car squeals to a stop- 
right where you were sitting & split 
second ago. 

Knowing how to control your bike 
can save your life, * * * 




Rear chain must be lensioned properly 
for your bike to respond smoothly and 
surely to throttle and cluich controls. 
Free play should be Vi to ^ inch al a 
po ini midway between Ihe sprockets, 
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YOUR QUICK WAY TO EASY MONEY! 

yWWtVTRWM 

vinyl Ml 1 I ■ . f j i 1 

I INOUSTBI^ Ml ^ I I ^ | | ^ g m ] f 



You can be in business IN 24 HOURS ! 



Sensational I That’s the MONEYMAKING POWER Of VIP 
Professional Vinyl Repair . . . the business of your own 
that can be part nr full time for QUICK AND GROWING 
PROFITS 1 You need no study — no training — just a few 
hours' practice and you’re ready to do repairs for pay, 
— BIG PAY! You can be in business practically overnight. 

Start for less than you make 
in 1 hour on first job! 

With fust is small down payment, 
you eat tbc complete VIP going- 
in to- business hit , , . all equipment, 
materials, complete step by step in- 
structions, business building helps 
, < . everything you need! 



BEFORE 



A I TEH 



f ''Wherever | 
see vinyl. 


n 


3 can do 


A 


business” 


| 


I ' i'D T1 IL' P 1 S 
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9 HOLIDAY INNS FOR 
HUSBAND/WIFE TEAM 

"Then Iflfll Have piil iff or 
•i Trnnlhly ! I talma Hi. Wd »rn 
buiY *Wf day. Wgn(3?rlul hi 
hi prw'i own I:. is* Wg bid 
P ulling >.n Dfie !«(?■ ritrtrt L 
m I'd la tnmrlus elhgf !hir 
Hondj-ir Prthi Willi g-ur sgtup. 

wc hflirg chirK aiming 

f*aim juu (kg Ifl*i 4 . r " 

Mr & Mrs fif chin 1 Ohiti 



STEADY WORK FOR 
20 CAR DEALERS 



i aes :>i- s- ii vn nit 
ill |h« r rtp*ir mri | 
-ill nn Itnp pj thrit tivgrj 
liar. Pi aiiilT 

rrridgd No rn-jllai whil 
tnu r"jig la ij i('j g«y Is 
da wild VIP." 

R L*nninE. 



HERE’S THE VIP 
VINYL REPAIR KIT 
that puts you 
] in your own 
i^^MHIGH 
‘89 PROFIT 
189 BUSINESS 



$440 IN 
9 HOURS! 

' 1 1 i i p a I r« if [■ ii 
ihairi it thg JIQQ 
Club it (If eat'i — 
IA 40 IrM 'i fi Lr u ■ :• 
wan, Mn*riiit i fii! 
Iilnipcrlilipr tojt 
only fill" 

0, Ca|nriit SC 



They all 
started by 
mailing a 
coupon like 
l this. YOU 
k CAN TOO' 



UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 

Auto dealers, car shops, re staurants, meters, 
bars, clubs, hospitals, bus companies . 
these arf> lust d lew Of the places lltat need 
Vinyl repairs, repeatedly. The business is there, 
waiting for you. And a repair foh that lakes 
1 ] art hour to an hour Can mean a quick $15 
to $30 Im you . , most of it PURE PROFIT! 

MEN, WOMEN, HUSBAN D/WIFE 
TEAMS FIND YIP QUICK, 

CLEAN, EASY, PROFITABLE! 

Both women and men enjoy this easy, profit- 
able way t* make goad money fast and Steady. 
The VIP exclusive process is so easy, the dlrec- 
Uonj to simple, that anyone who can read 
plain English can do it. And what a money- 
maker! A sure way to have an independent In- 
come, or build to a business .is big as you 
warn to mflki’ it, There’s no- end to the demand! 

GET ALL INFORMATION FREE BY 
MAIL. NO SALESMAN WILL EVER CALL. 

Jusl mail the coupon Well rush all facts to 
you FFTEE BY MAU. NO obligation No sales’ 
Liman will carl It's hot! Do it dOwl 

WINYl INDUSTRIAL PRODUCTS 

2.Q5 1 Munir n*r Awe., Drpt. I HI’ 
Chicane, 111 . Got-LP: 



Print 

Nifti* 



I* mil 



A I.Jr*', v 



Vinyl Induhlrlul Product*, Dept. i, 8 ■ 
id? I MnntioM, CM(,r W III. 60018 

please: rush by mail free facts about 

VIP Vinyl Repair .Tiuf tiriw i r ,*n ',1,-iri rn.ilrlnift 
money within f( hoiml No uliimin Ii to 
cell I Am under no obligation 
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY 



HOMEOWNERS’ CLINIC 




Pern! peels on concrete 

I'm been unsuccessful in keeping 
paint from peeling off my concrete 
steps. The steps are exposed to 
the weather and fresh paint peels 
away in a fete months at most. What 
can 1 do?— Victor W. Herriman, 
Tatms City, Mich . 

Concrete steps of the permanent 
type are usually poured over a fill 
Moisture rises from this fill and, 
penetrates the concrete, causing the 
paint to peel from the surface. You 
don’t say what paint you’ve used, 
but if you can remove it entirely, 
either by brushing or with tt re- 
mover, I would suggest applying a 
masonry paint, Tt is compounded to 
resist peeling due to moisture. 

Smoothing rough board edges 

I hou/jht a panel of chipboard to 
make a raid net door. / y at several 
fine site erf! in my fin# ers and a small 
eat it) ftne palm token I was handling 
the board. How 
can I finish the 
rdijrs to prevent 
slivers ? — O.J. 

Shepard, Carbon- 
dale, 111 

This problem 
is easily solved 
by coating the 
edges with a glue 
you apply in a 
curving bead as 
shown. Smooth 
the head to both edges with your 
finger. When the glue has dried, 
sand it smooth and round the cor- 
ners of the board slightly, 

Cleaning and polishing marble 

There is a slab of marble in our 
bathroom which is many years old. 
It appears quite dingy, and fm ie- un- 
der irty if there isn't sonic way of 
dcaniu g and brightening it so that 
it*s more presentable. What, do you 
s uffgest ? — F ra nets A . He rrl in y, 

Center Moriches, N.Y. 

If, os you say, the slab surface is 
only "dingy/’ meaning that it p s dull 
in appearance, you might be able to 
clean it by rubbing with n very fine 
No. 320-grit abrasive. If possible, 
you should remove the slab and 
place it on a bench or table. Attach 
the abrasive to a block of wood 



faced with felt T and work first in 
circular stokes, then in lung strokes, 
keeping the surface wet with a mild, 
soapy solution. Dry the surface oc- 
casionally and note the progress. 

This procedure will produce a 
matte finish, For a high polish use 
a fine powdered abrasive, GOO grit, 
wetted to form a creamy paste and 
applied with a saturated doth. Com- 
mercial marble cleaners are also 
available. 

Mildew in close is and drawers 

My homo is about 50 years old and 
is built on concrete piers. Mildew 
often forms on clothes in closets and 
drawers in several of the rooms. 
How do I solve this problem f — Fred 
,V, Boggvs, Harlingen, Tex. 

Lack of adequate ventilation and 
excessive moisture is the basic cause 
of your trouble. I'd suggest you look 
into purchasing a dehumidifier. You 
might also consider installing lou- 
vered doors on your closets to permit 
air circulation. To eliminate mildew 
in drawers, try rearranging the fur- 
nishings — moving chests of drawers 
from a corner to another location. 
You might leave the drawers of 
fixed installations slightly open for 
an hour or so each day. Also, reduce 
the output of your furnace humidi- 
fier. 

Cracked concrete patio 

My concrete patio is 10 j: JO ft. end 
Jt in. thick. 11 has cracked all the 
way across the width. The crack is 
now about % in. wide. What would 
ra use it to crack like this, and how 
can / repair it ? — Jaime D- Tamayo, 
San Dietju, Calif , 

Judging from your description of 
the track and its location, I think 
the probable cause is inadequately 
tamped fill under the concrete. Also, 
it is possible that the soil under the 
concrete is unstable. You can repair 
the crack, at least temporarily, by 
mixing cement and sand to a creamy 
consistency. He fore you ft IS the crack 
be sure that all dirt and any other 
residues have been removed. Then 
wet the concrete just before pouring 
the filler mix. Pour the mix into the 
crack, allowing for a very slight 
overfill. Then sweep away the ex- 
cess, cover the work with straw, 
grass clippings or a coarse fabric 



and keep this dampened for a few 
days, Tim should give the pouring 
a chance to cure. 

Water siphons from toilet 

Water in the toilet bowl in my base- 
ment frequently sip lions out t «f Joitt- 
ing yas to enter. My home is on a 
dead-end street and the sanitary 
line ends at that point. Can you sup- 
yest a curt for this problem ?' — 
Wayne H ran nice, Lamed, Fans. 

Lm guessing, based on the infor- 
mation you give, that the most like- 
ly cause for the water siphoning out 
is sluggish drainage of the sanitary 
line at its end, perhaps as a result 
of partial clogging. It could also be 
a hacking from the sanitary line 
into your drain. Td suggest you 
consult the sanitary department of 
your city. It should help you with 
the solution. 

Laying brick on wood flooring 

We would like to lay brick flooring 
in our family room which presently 
is covered with wood. Can we Jay 
flu brick directly over the wood?— 
W.A. Wood, North Ha w pt on. Mass, 

Yea, you can lay brick directly 
over the wood flooring, although the 
hi - irk floor will be higher than the 
flooring in adjoining rooms. Mini- 
mize this problem by using paving 
bricks which are only to Vi in, 
thick. Better yet, take up the finish 
boards, cover sublloor with plywood 
and lay the paving bricks on this. 

Painting acoustical tiles 

W c have stained acoustical tiles on 
our basement ceding. Can they be 
painted ? — G eorg e ITaf k ins. So tt fa 
Rosa, Calif * 

You cap paint acoustical tile. Use 
either a latex or alkyd paint. Just 
don’t apply it too thick. Coat your 
ceiling only enough to give it a 
satisfactory covering. This will as- 
sure u smooth coat. * * * 



Do von have a home maintenance of repau 
P route m? Send it lo we me 01 ^ 6*5 Clinic. Pop- 
ular Mechanics, 224 tVesl h?lh St. r New York, 
fJ.Y. 1QQ19. Letters cannot bo answered wdo 
vftfyattjr, but proo/ems of write rpte/esf wilt he 
discussed m litre column. for mo/e ftpme re- 
pair and maintenance help, get PM‘s Mome 
Care ©write. ■SJ-tfS 1 postpaid. Send orders to PM. 
Depl. HCG r 60 s 1014, New York. N.Y. 10019. 




M I T t 
GLLl 



LA* FE ad 
OF CLlS 
ALONG 
fc DC EE AND 
5jP R E A D 
tV HF N DK* 
SAND 
SMOOTH 



PAP lit Lt 
50 AHD 



3-i 



POPULAR MECHANICS 



Why you should pay $28.99 for something 
that could wake you up in the 
middle of the night. 



Because now Sears Early One" Fire Detector 
can save you $6. Because later 
who knows what else it could save you? 




You might buy the 
Sears Early One because 
you can install it easily 
vsth just Iwo screws. 

Because it's op- 
erated by one low- 
cast alkaline battery 
(included), so you can 
put it anywhere in your 

he use. Because it's U L listed. And 
because right now it's on sale. 

Regularly £34.99. Now just S28.99. 

Save $6* 

But the best reason of all for 
buying Sears Early One is that il 
can detect f i re in the very first 
stage, when invisible products of 
combustion are building up. 

Before the flames Even before 
the smoke appears. 

When t he Early One senses fire, it sounds 
an 85 decibel alarm When its battery needs 
replacing, the Early One beeps once every 
minute for 7 days or more. 

Sears Early One Fire Detector. Right now it 
can save you money. And who knows what 
else it could save you? 

* Save $5 on AC-Powered detectors. 
Regularly $28.99, Now $24.99. 

* Available in the hardware 
department almost 
Sears retail stores. 

* Simitar savings 
m catalog. 
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Skimping; on 

engine protection islike skimping 

on a safety net. 




When you consider the 
purchase of a quality AC Oil 
Filter, consider the job it must do. 
And compare its price to the 
important investment you have 
in your car. 

The oil filter is a crucial part of 



But good oil filters help fight 
that dirt and help keep your en- 
gine running clean. That s why 
quality AC Oil Filters make a 
good investment for your engine. 

AC Oil Filters have a strong 
filtering material that helps 
trap the abrasives in the oil It's 
polyester reinforced to help with- 
stand the high temperatures 
and pressures in today's engines. 

And the material is specially 
folded so more filtering material 
can be packed in less area. 

Depend on a quality AC 
Oil Filter to get the iob done. 

Your engine deserves quality 
protection. 

In fact, it needs it. 

Ask for AC quality 
Don’t take your engine’s 
life lightly. 



your engine. 

Engines wear out on the 
inside. Moving parts need clean 
oil to reduce friction, lessen 
wear. Yet, dirty oil can do just 
the opposite. It can act like fine 
sandpaper, grinding down the 
precious metals. 



The cost of a good 
oil filter vs. the expense 
of replacing an engine. 



And dirty oil does its best dirty 
work on rings, bearings and 
other parts that can be very very 
expensive to replace. 




Go 

with the names 



you know. 

AC DELCO DJViSION OF GENERAL MOTORS CORPORATION 
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BY BILL HARTFORD 



IMPORTS AND MOTORSPORTS 





Aston Martin Lagondn 

Inertial-guidance navigation is 
about the only thing missing on 
Aston Martin’* futuristic, four- 
place transportation capsule. The 
striking, stiletto-shaped car, now nil 
sale in England, and to be here in 
late 77, revives the Lagonda marque 
i the origin of l.ugonda is a story in 
itself: The company was started by 
Wilbur Gunn who left Ohio and 
settled in England. His tars, (ir*t 
assembled in 1000. were called La- 
go nda — a word derived from the 




Indian name for Ruck Creek near 
his old home town in America !t 
Even more fascinating than the 
execution of the car's aluminum 
body is the radical interior. The 
electronically controlled dash dis- 
play for the pilot is digital and 
graphic and initiated by touch 
switches. It may take astronaut 
training to fathom some: of the 
readouts, like those for average and 
instantaneous speed, fuel consump- 
tion, elapsed time and distance. 
Even Neil Armstrong might just 





ignore all that, check the date on 
the digital clock, adjust the position 
of the pedals with the steering 
wheel switch urn I head down to the 
corner for a loaf of bread. 

The La gonda Is a luxury ear, hut 
one with real per forma nee. You get 
0 to tift in 7 seconds and a top speed 
of a 40- — hardly escape velocity but 
fast enough for must mortals. As- 
ton Martin's 5. 4 -Li ter V3 gives the 
kick, while four ventilated discs ami 
special. 7-inch-wide (jH 70VR15 
radial* bring you back to earth fast 
— but not fast enough to require a 
“G 1P suit. It's the price that's high 
G's; 24 nf them. Aston Martin La- 
gonda in the L'nited States is at Box 
650 Clark Ave„ King of Prus- 
sia, Pa. 1040b. 



Mew MGB dash 




At the low-price end of England 1 * 
range of sporty cars is British Ley- 
la nd’* Sofl 00 MGB. The okl design 
gets some nice refinements for '77; 
Two electric fans replace the belt- 
driven fan, front and rear anti roll 
bars are added, full carpeting is 
standard and there's more. But the 
change 1 especially welcome is the 
revised interior. As shown above, 
the steering wheel is new, too. 



1977 260-2 

The Z-ear or Zed, however you want 
to refer to it, has achieved such 
ixipularity since its introduction in 
1070 that it. 4 s hardly necessary to 
identify it as a Datsim, but that's 
what it is in case you didn't know. 
The 77 edition gets quite a few 
new features. An optional five-speed 
overdrive transmission leads the 
list. Also new are the bumpers and 
wheel covers i shown below), hood 
slots and a space-saving spare tire. 
At the controls you’ll notice new 
radio, scat coverings, padded arm- 
rest on the lidded console and other 
amenities. And Zs — in coupe or 
2+2 versions — are still pretty good 
values starting <il 37000 and -f7£0Q, 
respectively. 




World’s first motorcycle 

I love this old wood-frame two- 
wheeler and always atop by the 
Mercedes- Ben?! museum to see it 
whenever I'm near Stuttgart, Ger- 
many, Gottlieb Dai mien's dream ma- 
chine was first ridden tn 1885, 
powered by the Vs-hp, air-cooled 
Single developed by Daimler and 
his engineer, W 13 helm Maybach. 
Daimler even had a go- in-snow ver- 
sion that was to have a front runner 
and a cogged rear wheel. That one 
was never built, but it's fun imag- 
ining what a 1077 Mercedes-Benz 
snowmobile would be like! + + + 
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ANOTHER GOOD STEER FROM A TILT WHEEL USER 




That’s the way it goes, Mr. Mac Lean, Once 
people try Tilt Wheel Steering, they don't want 
to be without it. For a lot of reasons. 

Tilt-Wheel is so convenient It moves up out 
of the way to help make getting in 
and out easier, Then, you can adjust 
It to your most comfortable position. 

You can even change the position of 
the wheel while you drive, which 
makes long trips more relaxing. 

And Tilt -Wheel adjusts to every 
driven no matter how big or how small. 




no matter what their shape or size. 

In addition to Lilt Wheel Steering, there's 
also Tilt &l Telescope Steering, It moves in and 
out as well as up and down, for even greater 
comfort and convenience. 

See your General Motors dealer 
and check out Tilt-Wheel Steering. 
It's available on GM cars, light-duty 
trucks, vans and suburban vehicles. 



Saginaw Steering C 
General Motors Coi 



Gear Division 
rpo ration 
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Electric mini -ambulance 

Ufa-saving version of golf cart Is for 
places big ambulances can't go It car- 
ries everything; from, stretcher to elect res- 
cardio telemetry, and is manned by a 
medic and driver. Medical Safety. 420 
West Acacia. Stockton, Calif. 95203. 




Sideways wind turbine 

Vertical wind scoops spin this power- 
generating Windmill, designed For city 
rooftops and other limited spaces sub- 
ject to erratic winds, Unit is not affected 
by wind direction and circumvents load 
hazards present in horizontal driveshafts 
and gearing on conventional windmills. 
U's 13 feet hrgh, develops 1 hp in 12- 
mph wind. Murray Naorgar, 35 Tats. S. 
Perth. 6151 Western Australia, 





Space manufacturing colonies for NASA 

Outer space habitats For as many as 10.000 people have now been proposed by 
the National Aeronautics and Space Administration. The preliminary design above, 
an adaptation of plans reported earlier in PM fsee Cit i es in the Sky, pa g e 94, 
May '75}, Is part of a Just-completed NASA study on space manufacturing. The 
habitats would be used by a workforce living on the inner surface of a one-mile- 
diameter rotating sphere, shielded against radiation, The sphere revolves to 
produce artificial gravity similar to Earth's. Crops would be grown outside the 
shielded area. Docking and ztro-gravily induslrial areas are located al each end. 
The structure would be assembled in space From material mined on the moon. 




Tool for tight spots 

New high-speed flexible-shaft tool from 
Dremel has Fingertip control For preci- 
sion grinding, sanding, drilling, carving, 
engraving and other delicate operations. 
It takes standard Dremel assessors. is 
559.95 at hobby and hardware stores. 



Drawer kits far easy assembly 

If you shy away Irom the work of making 
drawers from scratch, you can easily 
put -together these precul drawers with 
only a hammer and screwdriver. They 
mount in melal frames wilh nylon rollers 
for smooth sliding and come in four 
sizes from 6 by 16 inches up to B by 24 
inches. Fronts are available in three 
stylos. Prices from $30 !o $42. Drawerkit 
Sales. Box 36, Alden, Mich. 49612. 
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You control the light- 
sensitivity adjustment 
which automatically 
switches between the 
independent day and 
night thermoslat scales. 
You can cut the price by 
building the kit beard. 



HOW TO ORDER KITS 

You can order the thermostat in kit form 
or fully assembled, The kit ($54.95} comes 
with assembly instructions and all com- 
ponents for ihe circuit board. The set-up 
unit is $79.95. Send your order to Popular 
Mechanics, Dept. TH, Box 1014, Radio 
City Station, Mew York, N.Y, 10019. 




Asmart . .. a 

thermostat you build 
from a kit 





In high light ihe comparator signals ihe digital processor to 
to sslecl output from the day-temperature comparator. In re- 
duced light, ihe night comparator activates the lower mght- 
temperatere setting. The electronic circuit board (above right} 
is screwed to a mourning plaia on the wall. 




A n easy way to save heat enemy is to turn your 
thermostat down at night and back up in the morn- 
ing. It is sensible but results in your going to sleep and 
waking up in a chilly house. 

This unit, made by Dynamic Electronic Controls, Inc., 
41 Kenosia Ave.+ Danbury, Conn, 06810, tan cycle your 
heating system rdfJiOttf a complicated clock-timing 
mechanism. Instead, a light-sensing cell automatically 
switches between day and night modes that have inde- 
pendent controls you can set tn advance. 

The unit is sold for $70.95 (or $54.'95 if you buy it 
in kit form) so it pays you to put. it together. The 
kit will take you a few hours to assemble and in- 
structions are included for setting up the circuit board. 

We installed the unit in a matter of minutes. First, 
disconnect the power supply and be sure to mark the old 
thermostat wires as you detach them. If you get mixed 
up, you can refer to the instructions with the unit 
which include typical wiring diagrams for gas and oil 
healing and cooling systems. 

The light-sensitivity adjustment controls the level 
of light i from any soured required to trigger the set- 
ting on the day scale. For example, you can adjust the 
sensitivity so a little light from a bedside lamp will 
activate the day setting. Turn the lamp off and the 
furnace switches to the lower night setting. Unlike a 
preset cluck thermostat, this system responds to your 
living habits, even if they change from day to day.— 
Mike McClintock f Home and Shop Editor 
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\buVe never tried Sebulex. 

\fou still see dandruff. 
There could be a connection. 




There’s only one way 
to judge how effective a 
dandruff shampoo can Lie 
for you. 

Tty it. 

You’ve probably tried 
the leading brands, But, 
if you haven’t used 
Sebulex,' you may have 
o verlooked the one shampoo 
that works best on your 
hair and scalp. 

Doctors 

recommend Sebulex 
for dandruff 

When we asked over 
two hundred skin special- 
ists what product they 
usually recommend for 
patients with dandruff or 
scaling of the scalp, the 
word came back —Sebulex. 

Four times more than 
t he leading dandruff 
shampoo. 

Seven times more than 
the next largest selling 
dandruff brand. 

If you're out to control 
your dandruff „ to help stop 
the oiliness and itching, 
use what more doctors 
recommend — Sebulex. 

Sebulex cleans 
away everything 
insight 

Extra strength cleaning 
agents in Sebulex pene- 
trate, peel and float away 
dandruff. They cany’ medi- 
cation down to the scalp 
and follicles of the hair to 
quickly relieve flaking 
and itching. 

You come away from a 
Sebulex shampoo with hair 
that’s fresh and really 
dean, right dowTi to the 
roots. 

And with regular sham- 
pooing, it will stay t hat way. 




Magnified hair before and 
after washing with Sebulex, 




A low pH factor 

Sebulex has the lowest 
pH of the leading non- 
prescription dandruff 
shampoos. 

That's because it con- 
tains a special combination 
of medicated ingmlients. 
They could be the key to 
the dandruff control you're 
looking for. Dry the 
medicated action of low pH 
Sebulex. 

All you have to lose is 
your dandruff. 

Effective 
dandruff control, 
pleasant to use 

The first thing you’ll 
notice is the thick, rich 



consistency of Sebulex 
right out of the bottle. 

Sebulex builds to a con- 
centrated . creamy lather 
that really gets dandruff 
off your back. 



x \ ^ 

fm * l 4 




Clean, fresh scent 

Some people think that 
a hard working medication 
can't smell good, Well, 
Sebulex has a clean, fresh 
scent that won t advertise 
that you’re using a medi- 
cated shampoo. Even when 
you’re up close. 

The real proof 

This Sebulex story is 
only proof for the inside 
of your head. 

Wed like to prove it to 
you on the outside. 

Buy Sebulex. Shampoo- 
in the Sebulex medicated 
lather and look at your 
hair when it + s dry. 

Tbat’s where we shine. 




recommended by 
specialists 
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Direct-drive turntable 
changes records, too 



T here arc lots of direct-drive turn- 
tables around, but only this one 
— the Technics SL-13E>(T — changes 
records. 

Dirtct-drive combines the turn- 
table platter and the rotor of the 
driving motor into one assembly, so 
there's juat one moving part for 
greater reliability and fewer bear- 



ings to rumble. Since the motor turns 
at the same speed as the record — 
33 Is rpm instead of the 1800 rpm of 
moat turntable motors — the rumble 
frequency is down so low you can't 
hear much of it, either. 

Without the momentum of a fast- 
spinning motor to stabilize them t 
direct-drives have to use electronic 



speed control — which turns out to be 
even more precise* yet makes variable 
speed easy to design in. 

All those virtues, common to many 
single-play turntables, are unique to 
the KL-1350 among changers. And it 
has another virtue no other changer 
has; It uses the same cartridge shells 
a» most other Japanese arms* so you 
can swap cartridges between the SL- 
1350 and your other, manual turn- 
table if you have one (that’s an 
Audio-Tec hnica head it's wearing 
here, hut 1 had to bend the linger lift 
down so it wouldn’t scrape the bottom 
of the next record during a change 
cycle) . 

1 couldn’t fault its performance in 
any respect. But it could use si muting 
switch, so you don't hear the platter 
slow u fraction just before the arm is 
lifted off. And I’d like to see them 
move one switch (see caption below) 
to make it more convenient. 

— ltfa.fi Berge r 

Technics SL-1350 is the wood's 
only dried-drive record changer. 
Unjortunalely, you have Id set 
the number of records you're going 
to play— and the dial lor lhat is 
way back behind ihe other controls, 

fm e?hGi05: v.flCe'lntf Silver 






Get More from Your 



Car with a 
System. 



The best-selling CD! system of Its kind In 
the world — now at discount prices! 

Would you like more power? Better 
And could you sland to eliminate 3 out 
of those expensive lune-ups? Well, that's 
what the MARK 10 capacitive discharge 
electronic ignition system is all about. Very 
simply it boosts the spark to your engine— 
promoting better combustion, and minimizing 
combusiion contaminants. Spark plug 
life is extended, all- weather starts 
are insured, and you can feel an increase 
in acceleration and overall engine 
performs nce—no /naffer what kind of 
car you drive. Learn more about a 
MARK 10 GDI system for your car (and 
lake advantage of year-end discount prices) 
when you write today for a catalog and price list 



DELTA PRODUCTS, INC 

PO. Bo* 1147, Dept. PM 
■Grand Junction, CO B1S01 
( 303 ) 243-9000 

I want lo know more about Ma*k Ten GDI'S, 
Send me complete no-nonsense inlormalnsn cm 
howihey^aninftpipoelhE- pertonnanee of my ca*. 

Name 



■Aririrftfc. 



l-.I.Jf. 



J5p 






see 
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A complete briar root, as it looks when it's taken from the earth, is displayed by 
ptpemakar Jacky Berrod. Behind him are heaps of briar blanks cut from root. The 
blanks will ba air- dried for three to six months before they’re ready to become pipes, 



T o anyone who regards his briar 
pipe as a companion without 
etjual and a source of comfort,, the 
half-century it takes for a briar 
root to reach maturity and the 
months spent in turning the root 
into a pipe seem not too long a time 
to wait for that mellow product. 

And even after those decades, ac- 
cording to Jean LaCroix, a master 
pipe maker of Saint- Claude, France, 
"We will make 10,000 pipes to get 
the absolutely perfect one," 
Salnt-Ckude, which loyal pipe 
smokers might regard as their pel'* 
son al Mecca , is a town of 15,000 in 
the High Jura mountains near the 
Swiss border, where some 5 million 
briar pipes are produced annually 
by more than 1000 artisans work- 
ing in large and small factories and 
their homes. 

The town’s tradition of vvoodcarv- 
ing goes hack to the Middle Ages. 
It wasn't until 1357, though, that 
the first briar pipe was carved there 
from briar root brought tip from 
the Mediterranean area. 

The bush must be at least 50 years 

MF 



old for the root to have reached the 
maturity needed for pipemaking. 
The search for aged briar is strenu- 
ous — through dense countryside 
thickets of such lands as Greece and 
Corsica — and it leads to another 
difficult job: cutting away the 

branches of the plant and extracting 
the root. The root can be taken only 
from late October to April; other- 
wise, the earth is too hard and dry. 

Keeping the root damp so it won't 
split* the suppliers cut it into ebau- 
chons — rough blanks that approxi- 
mate the final shape of the pipe as 
determined hy the grain of the 
briar. The blanks are boiled in wa- 
ter to remove the sap, then shipped 
to the French pipemakers. 

There, visitors can see thousands 
of blocks — averaging about 3 by 2 
by inches each — air-drying in 
darkened storerooms, a process that 
takes three to six months. Once dry, 
the blocks are selected by size for 
the model pipe to be produced — and 
manufacturing begins. 

■ Calibrate, the first step* i* 
(Please turn to page 38H j 



With mouthpiece filled, each pipe goes 
Ihrough a variety of sanding and polishing 
slaps. Skilled women do this work. 

Plpemaket Pierre Morel is noted for his 
hartd-cBrved Creations that often retain 
knobby surface texture ol the briar root. 



The art of making 
briar pipes 



The square outline of the briar blank is 
stltl apparent as the top of iha pipe 
bowl and the stem begin to lake shape. 



Lower portion of the bowl is shaped, 
followed by removal of wood left between 
turning operations. Then stem is bored, 



by John A. Linkletter 
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Yes. Ftic Lekhlung, 

Q Please send me FREE ycrui full color brochure an 
Lervn'd's complete hne af benches 
O Enclosed is Si 00 Foi thii, send me the full color or tx hurt 
i >ri Lti 1 . ad titrk bt't yuur newtrtit t-.i I L i,h jkj dl Jim 1 , 

Ji.ird En-gei lools PLUS o.l catalogs. brochures and rww 
tool bulletin FOR I HE NEXT ] WO YEARS’ 



N ijmt 



Address 
Cii^ __ 



Mali to. Lcichlung. Inc., 701 Rpla Drive 
Suite 277. Cleveland, OH 44143 



1977 



DENMARK 
GERMANY 
SWEDEN 
ENGLAND 
UNITED STATES 
TIIE WORLD ! 

WOODWORKING 



FROM J 

LEICHTUNG £ 



Tools cart make the difference. 

You con do better work with the right 
too] for the job. 

Treat yourself to the pleasure of 
owning the world's finest, ff they come 
from Leichtung you know your tools 
are the best from the great too] centers 
of the world. 
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NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ™ $ 16.50 AN HR. 

Start at Home in Spare Time 

T b®" multi-inLLl inn doll *r KubbrrtiLiknp buiinrtt~OEltECiiniri)ilFJ fay A 
tew fan p»rn]j*»i es — i* nvK fating uk?D over by imall optrRtor*— *n* 
lb tun ttmmunLty throughout the United Stitee, Men end Women 
*h» fa*ve thie infiptniivt muhiii) »i\ turn out hu.nr ^uintiliu of 
Rubbw St»Eti(w with ifruiil Trurdihit iJiiL buy*™ suit* i*tr* t oretfl to 
buyfrufn big title*. Mr L tnal cofllnE onLy 2Tt make* a etimpthat wlli 
larjiS.7S. TbtntKliinr that doe* ‘N wort i* *i m pin *ml my tDn» r*iw 
(Dd It turn* out u many u lit Eiuhbwr Stamp* il a lirar. rich with 
different wErfifJiajt aurh ui n*mei, addrr«e-», nutitee., stock numbers* 
jjrtcra and olfa t f 'copy"' needed by offiew, lictDrin«i)tl 
individ UA.1* Working fall mpaciiy , i! can earn uniith 
a* JJJ.M ■ hue for liu tpe-ikrt Now you t an e et 
IntOtfaeblB^JJRy bLiointfiynu™dr r wjth yourown humi 
u fandruiartersh Yml don t need experience. We aupply 
fnrrtbini, in^odlbt complete inxlrutLions and eLisht 
wnya to cei buiihtKj camEnr in fast. W* even help 
HflblK* fflWltHU fit nrl mnlhinituplnlio inhour 



THIS LITTLE TABLE TOP MACHINE 
MAKES EVERYTHING SIMPLE ft EASY 



! RUBBER STAMP DIV, 

I 1111 llrtll *Vi., 



wnya to cel fauirfjtna camlnein fait. W# even help 
H*lblK* your I Ufl! fjt a ft rn nik inn II [> to £ 1 fi.sn an lusu r 
from the very beginning. Ua>*hinon the pnitabU 
Knbfaf r 9t>mp buiincit Lb yOiir fight 

■way. WVJI mall lull particular* FREE and no eatei- 
ntn will call. Be tint in your locality. Rush coupon 
today or send year n*me on pofteird to: 

RUBBER STAMP DRV., n.p t. n 2 SB 

1512 Jjrvim Avenue • Chicero, III. 14134 



I rush full [JUT - 

j ricultr* about ywir 




y«ir 

f .n* n i: ,'i . r p I* n and 
the tittle nurtirni 
that nan g cl me 
stuli.ft in the prof- 
itable Rubber Scamp 
bdinvrjt at home in 
spare time. Every* 
tli.nif vul strwi me ia 
FREE and 11c jr)w- 
man wil I call. 
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You may think of Boil Ami Cleaning 
Powder and Cleaning Cake to dean win- 
dows and mirrors (it's, the original] de^ 
logger), or to clean grimy hands and 
whitewall lires. And of course 
it's great for all those uses 

But add these to your list: 



”... ft is the only product the Michi- 
gan Department of Weights and Mea- 
sures will allow us to use (for calibration 
of bulk milk tanks)/' JMW. (dairy 
director) 

”1 prefer Bon Ami Cake for cleaning 
the glass on my fi replace doors "Afrs.LJ, 
Washington 






FROM OUR EAR: 

Preventive cleaning Cleaning your tools 
and other metal surfaces with Bon Ami 
Cleaning Powder or Cake actually leaves 
an invisible coating to retard rust and 
lubricate the surface. Evert removes 
wood gum from sawblades, 



Feldspar Feldspar 15 the gentle pow- 
dered abrasive that makes Bon Ami 
unique. Feldspar has a hardness of six 
on the standard Mohs scale. That's hard 
enough to dean off dirt* paint, arid 
grime, but nut hard enough to scratch 
surfaces hke stainless steel, glass, steel, 
file and porcelain. 

FROM OUR CUSTOMERS: 

"We use the (Cake) to prepare sur- 
faces of windows and trucks for letter 
itlg " Mrs. R.F. (Sign painter) 



"We use Cake Bon Ami to clean mi- 
croscope slides in our laboratory ' 
DL O (University administrator) 

J, Bon Ami Cleaning Powder is excel- 
lent for cleaning our surgical instru- 
ments without scratching them." AT.G. 
(Registered Nurse) 

"I am allergic 
many 

Happily. I have dis- 
covered that l am 
able to use Bon 
Ami without ex- 
periencing any dis- 
comfort. BR t 
New York 

”My husband has 
an auto body shop, 
and cleaning car windows is best with 
Bon Ami " Mrs ft.P., New Jersey 
"Your soap is the only brand we've 
found that cleans our glassware and 
d/wd not leave a toxic residue " 
REM (biological researcher) 



The original miracle cleaner. 

Unchanged lor 90 years, 
because it couldn’t be better 



Your hardware mu knows bow to help yon solve your cleanlnf 
problem*. Ask him* Ato thing does mm nanny cleaning jobs as well 
ss Boo And* Look for Boa Ami Is your Acej Trae Vulncq Sentry ( 
Pre,’ llntirua; (h-|ilJ Brothers And other fine bardwart stores. 
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ART OF MAKING BRIAR PIPES 

I'Corfffnued from page 38F) 

the cutting of the block by circular 
saw to the necessary height and 
thickness. In the Rerrod-Regad 
plant, I watched a worker deftly 
cut the blocks freehand using nei- 
ther a guide nor a blade guard, 

■ Ebauchage sends the chips fly- 
ing as the bowl is turned and bored- 

■ Varlopage* the turning of the 
briar stern, follows, 

■ Framage, the elimination of 
the wood left in between the two 
turning operations, is done with a 
high-speed, mu It i blade d cutter. At 
this point, the stem is bored, 

■ Selection 4if bowls into groups 
of various quality results in about 
10 percent being discarded. A 
skilled man with a file can whisk 
off some obvious flaws and save a 
few' bowls, and a puttier can fill other 
flaws to make a bowl acceptable* At 
this stage, a fitter adjusts a mouth- 
piece to the briar stem, 

M Pol issage, a variety of sand- 
ing, buffing and polishing opera- 
tions, is mainly the job of women, 
most of whom learned the skill from 
their mothers, as they did from 
theirs, 

■ Badffttomuige, staining, is fol- 
lowed by wax (for a shiny finish} 
or oil (matte finish). After buffing, 
the pipe is ready to ship. 

Yves Grenard, (firecteirr general 
of Ch&puis-Coitiny, which produces 
some half a million Chacom pipes a 
year, states that about 10 percent of 
those pipes are flawless. They are 
the top level of the six grades that 
determine desirability (and price) : 

First quality: Flawless* 

XA: The briar may have two lit- 
tle points (small holes) which re- 
quire filling. 

AT: Three or four points. 

it: Called "second quality," these 
bowls may have four or five small 
points or one or two larger ones, 

III: These “third quality” pipes 
may have a flaw in the grain up to 
Vs mch in length. 

IV: "Fourth quality" pipes have 
an obvious fault in the grain. About 
10 percent of all bowls are discarded 
when they don't meet this standard. 

Mot all pipemakers begin with the 
precut blank, A .smaller producer of 
highly original pipes, Pierre Morel 
often carves pities directly out of 
uncut root. In that way, he retains 
the rough, knobby texture of the 
briar surface as part of the design 
of the bowls. 

In all, some HiQO different pipe 
styles come out of Saint-Claude, 
ranging in price from $10 to $150 
— a full menu for any gourmet of 
the briar pipe. *** 
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Nearly 400 Great Kit Ideas! 



If you haven't seen the new Heathkit Winter Catalog, 

there's a lot you haven't seen. 




WEATHER 
MONITORS 

Including the 
Digital Electronic; Cl £>£#./ 
Thermometer — dcgiial time 
and indpQr/ outdoor tem- 
peratures by the numbers. 
Also electronic weather 
stations and wind snecri 
and direction ladicaiors, 



STEREO HI-FI 

tike the A FI -1 Sir- 
ANf-FM Slereo Receiver 
Oulstantfing power and the 
lowest distortion we fcrow 
oi. A broael selection or 
superb Nealhkii hi-fi 
components and systems. 



EDUCATIONAL 

Such as our Elccircmcs 
learning Pro-grams — 

Texts, records and Fab” 
experimenter kits; ^■-■ory- 

thinfl (or complete end 
eMeetive Learning. Programs 
In AC and DC eicclrorvics. 
semiconductors, and 
digital 1 devices. 



INSTRUMENTS — 

Such a& ihe IM-41D0 
Frequency Counter - 
Precision digiMm accuracy 
at an Incredible low prree, 
Also scopes, lunch on 
generators and mors. 



AMATEUR RADIO 

Including the HW-2C36 
2 ■Meter T ransceiver with 
frequency synthesis and 
bu n t-in oncoder, T rans- 
ce Ivors and accessories 
lor any ham's budget. 



Such as ihu GC-1G33 Digital 
Car Clock/ Trip Timer — 
totally electronic, accurate 
to a minute a month. Also a 
R- 9 1 tal tach , CDf . a nd mo re . 



COLOR TV 

Like the incredible 
□H- 2 QD 1 "compute riied” 
Color Television System 
with a programmable 
momory that changes 
channels auto malic ally. 
And the beat picture and 
sound you'll find anywhere, 



HOME PRODUCTS 

Including (ho GD-1T6J 
Freezer Alarm {not shown). 
Or a "touch control" light 
switch or lamp dimmer 
for Teal Convenience 
and versatility. 



Nearly 400 money-saving electronic kits! 



We know what you want and we've got It, Kits for every 
interest. Hobbyist or technician. Casual listener or seri- 
ous audiophile. More kits than you can find anyplace else. 
Ail of the finest quality and all designed to perform su- 
perbly and give you years of use and enjoyment. And all 
our kits are easy and fun to build, whether you"re a begin- 



ner or a seasoned builder. The world famous Heathkit 
assembly manuals take you step-by-slep through assem- 
bly and testing, leaving nothing to chance, They even In- 
clude tips on how to solder. Discover the fun, satisfaction 
and savings of electronic kitbuilding In the new Heathkit 
Winter cataFog. Remember: "We won’t let you fail". 



CDCCI Send for your copy today. 

■ *• ■■ S Haalh Company. Dept. 1T-2I. Banian Harbor, Ml 40022 
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^^alh Company. D*pt. 17-M ^ 

Banian Harbcr, Ml 49D?? fj 
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You like to got away from it aEi h 
right? To do your Truckin' far from 
interstates and expressways. 
Where you can exchange the 
trappings of civilisation for trees 
and sand and water and sky. 

Well, we're proposing a very 
special way to do that sort of thing, 
The K1500 4 -wheel -drive Jimmy 
, , . a rather magic vehicle from 
GMC with a talent for taking on 
te rra I n that most th In gs w i th w h eel s 
are hard-pressed to handle. 

It starts out as a legitimate on/off 
road truck with an enclosed cargo 
area for stowing everything from 
pups to pup tents, kids to kayaks, 
Where you take it from there is 
pretty much up to you. 

The standard engine on Jimmy 
Is a 250 CID in-line six. Out there 
are other choices, all the way up 
to an available 400 CIO 4-bbl. V-8. 




Boondock Trucking 



The standard covering for 
Jimmy's cargo area is a removable 
fiberglass-reinforced roof section. 
But you can order an available soft 
topthatquickiyloldsoutof the way, 
You can dress up your 4-wheal- 

nr 



drive Jimmy with a number of 
available wheels. Likewise, tires. 
Or with any of a number of avail- 
able £-lone paint schemes, com- 
plete with hood stripes and a 
stand-up hood ornament. 

And if you want to take a little 
civilization with you when you 
leave It, you can order available 
amenities ranging from air condi- 
tioning to a stereo AM/FM radio 
and tape player, 

GMC‘S 4-wheel-drlve Jimmy, 
However you trick it up. I I s a 
fundamentally tough and reliahte 
vehicle. One built by people 
who've specialized in trucks for 
75 years, 

Here's what you should do. See 
a GMC dealer, He knows trucks 
Ihe way we know trucks, Let him 
help you outfit a new Jimmy, 

And then get Try ekin’. 




THE TRUCK a PE0PLE FROM GENERAL MOTORS 






THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO 
PRODUCTS Ef/THE EDITORS 



Smooth socket universal 




Most uni versa] joints for socket 
sets bind and '"wrap up" when 
crimped at hard angles. Here’s 
one, though, that's as smooth as a 
straight extension. 

Sold by Jawco, this U-juint can 
bend at a 45° angle, so it easily 
gets into tight places. It makes 
pulling those hidden sparkplugs an 
easy job — one which eliminates the 
worry of broken porcelain. 

The Jawco 4 3° Flexible Exten- 
sion Took as it's called, comes tn 
square 'i and <] ^inch-drive sizes, 
which cost SI S. 95 and 512.95 re- 
spectively. Most ton| stores carry 
it, or you can order directly from 
Jawco Mfg. Co., 39 Mulberry St,, 
Reading, Fa, 10608,— MJ„ 



Convex fender mirror 




Some people awear by them and 
others, like myself, have not yet 
been convinced. The convex- lens 
fender mirrors that I f ve seen on 
so many cars in Europe just don't 
seem necessary to me. This one, the 
R road sight fender mirror, is a 
handsome and well-made 511 mi 
ror (plus $2 postage) and it even 
has a snap-back feature that keeps 
it in alignment even though it may 
be bunked in parking lota and car 
washes. It would be a boon to any- 
one who has the misfortune of be- 
ing in a neck brace : It saves head- 



turning before changing lanes. 
Aesthetically, it's not something 1 
would like on my front fenders 
(even though I've seen them on 
some of the world's best-looking 
cars i, Ameropean Corp. 50 Old 
Hill Rd., Hamden, Conn, 06-514. 
— B.H. 

Quick distance figures 

The Mile-O-Graph is as much fun 
as it is practical. It's a precision 
instrument that gives you the ex- 
act mileage to your destination. 
You just follow 
the proposed 
route on your 
road map with 
the pointer and 
read the appro- 
priate scale. 

Presto! No pen- 
cils, rulers or 
c al c u 1 ati on s. 

And it's easy 
to compare dif- 
ferent routes so 
you can pick the 
shorter if time is a factor in your 
travel plans, The pen -shaped de- 
vice, $5.50 r has a money-back guar- 
antee of satisfaction- Kimberly’s, 
10504 Dorothy Avq., Dept. 5QZ, 
South Gate, Calif. 90280 ,— K H. 

Motorcycle jack 

When you get hooked on motor- 
cycling, you're hooked for good, so 
you might as well invest In the 
right tools to be able to do your 
own maintenance. The first thing 
you need is some way to lift the 
front and rear ends of vour bike 
so you can spin the wheels. You 
can use a clumsy stack of 4xls or 
cement blocks, but you get a slick 
lift with this Hurt Cycle Jack, 




It's tubular steel with a rubber 
pad to protect frame and pipes. 
Street bike model is $24 while en- 
cluro and nff-road jack is 322- Hart 
Cycle Jack Co., 2774 South Pierce 
St., Denver, Colo. 8022 7 , —j RJf, 



Utility pump 




This hand pump is one of those 
tools you wonder how you did with- 
out, It's got lots of automotive ap- 
plications (more and more cars 
have provision for oil changes right 
through the dipstick tube) and it 
has many other uses as well. You 
can empty boat and yard-equip- 
ment tanks, and use it for aquari- 
ums and dishwashers, too. The 
Model 500 is made of PVC with 
aluminum rod and stainless-steel 
valving and has 8“i feet of tubing. 
It s $6.95, Thompson Pump Co,. 
2082 Myrtle Springs, No, 107, Dal- 
las, Tex. 75200. — B.H. 



Ice-warning gauge 




The fascinating feature of this 
VDO Outside Temperature Gauge 
is the built-in red light that acti- 
vates at 37° F. to provide early 
warning of icing conditions. The 
electronic gauge mounts in or un- 
der your dash and uses a bumper- 
mount sending unit to pick up am- 
bient temperature. The $49,95 kit 
is one of many instruments from 
VDO ( '77 catalog is $1 h VDO In- 
struments. 116 Victor, Detroit, 
Mtch., 48203. — B.H. 
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BY ROBERT LUND 



DETROIT LISTENING POST 



Ford's mystery mini 

Ford has started the paperwork for 
a small ear it is expected to put in 
production ill 1980 or '81, This is a 
tough one to figure and it eoukl be 
any of several different cars: 

■ It could be a brand-new job. 

■ It could be a made- in- Am erica 
Fiesta, Fiesta, the small car coming 
from Europe, won't be here until 
summer The company has said if 
the market for minis really roars 
in the next few years, it will consid- 
er building Fiesta in this country. 
So the one in the incubator could be 
an American Fiesta, 

■ Fa rd is keeping an eye on a small- 
er- thau-Chevette car being devel- 
oped by Genera] Motors and the 
new job could be Ford's answer to a 
smaller mini from GM. More details 
later. 

Sizing up G M’s mid-sizers 

Mini, subcompact, compact, inter- 
mediate, mid-size, family atze > full 
wize, big car (by GM’s dimensions) , 
big car (as defined by Ford and 
Chrysler } w luxury car, gpedalty r-tu-. 
If you find all those categories con- 
fusing and have trouble sorting nut 
which makes fat under which head- 
ing, welcome to the club. Me too. Eut 
don’t tell because I’m supposed to 
know the players without a score- 
card. 

GM h now reworking its inter- 
mediates for 1978-79 in two distinct 
Lines— one batch coming in ’78, an- 
other in 79. More confusion. Bow 
do you sort out the 78 intermedi- 
ates from the ’7!) intermediates? 

My method, for what it's worth: 
The 78s are the big intermediates. 
The "bigs" arc Chevrolet Monte- 
Carlo and Che veils, Buick Century * 
Old smo bile Cutlass and Pontiac 
Grand Prix and LeMans. These cars 
are currently built on two different 
wheelbases — 116 inches far four- 
doors, 112 inches for two -doors. 
Starting next year, all "bigs*' will 
have the same wheelbase, 108.1 
inches. The “bigs" will be fallowed 
a year later, in 79, by the a mall in- 
termediates. The “smalls” nre Chev 
Nova, Euick Skylark, Olds Omega 
and Pontiac Ventura. These earn 
will have a 103 .5-inch wheelbase. 

Another Way to sort them out: 



The “big's” will have rear-wheel 
drive i the “smalls/' front drive. 

Sorry, no refunds if you are more 
confused now than you were before. 

New wagon from Ford 

Ford will downsize its intermediates 
in two stages over two model years, 
same as GM. The first stage will 
come this fail with a new line of 
wagons. They will be on a wheel- 
base of 105 inches. A year later, in 
1978 — the 70 model year — the four- 
door cars will go to the 105- inch 
wheelbase and the two-doors will 
be pulled down to a tight 100 inches. 

Wanted: a no-tinker carb 

If you want to make your fortune in 
the car biz, design a carburetor that 
does not require an idle adjustment- 
The auto companies have spent bil- 
lions to reduce pollution from cars, 
only to see much of their effort go 
down the drain because people fid- 
dle with the carb. 

Engineer® are now looking at 
different versions of a tinkerproof 
carburetor. They would like to come 
up with a 1 i fe-of-the-car unit that 
could be sealed in at the factory. 
But that's not very practical, Some- 
one would find a way of violating the 
seal and there’s no such thing us a 
working part that could be guar- 
anteed to function faultlessly Bar 
the life of the car. 

A more practical approach would 
be a carburetor that automatically 
adjusts itself, so there'a no need for 
an idle screw to tempt tinkers rs. 
That’s assuming cars continue to 
ha ve cii rbu reto rs. 

Piaslic doors coming soon 

Many worthwhile improvements in 
automobiles do not originate with 
the car companies. They come from 
suppliers. No charge to the car 
manufacturer for the idea. The pay- 
off for the supplier comes when the 
carmaker places an order with the 
supplier to build the item or parts 
of it. When the improvement is put 
on a car, the auto Company takes the 
bow and there’s seldom any men- 
tion of the supplier. Those are the 
rules of the game and suppliers 
don’t get miffed because they are 
left, out of the credits. 




Rut if a supplier wants to estab- 
lish his claim before the car com- 
pany steals the thunder, there's a 
way of doing it. Some time before 
the idea shows up on a production 
car, the supplier calls a press con- 
ference and explains his brainchild. 
The press conference is held any- 
where from a few weeks to a year 
ahead of the time the device ap- 
pears. 

All of which is background to tell 
you that Owen 3-Corn ing Ft berg las 
held a recent press conference in 
Detroit to announce it has developed 
an all-plastic car door and GM, 
Ford and Chrysler are trying it out. 

More Info on Olds diesel 

The auto companies know a lot more 
about you than you might give them 
credit for. Like whether you’re mar- 
ried or single, your age (within a 
year or two}, approximate income, 
education, how many miles yon 
drive a year, your line of work and 
a hundred other things. 

The companies get the informa- 
tion by doing very thorough sur- 
veys of car buyers. The information 
is fed lido a computer to produce 
what Detroit calls “The Buyer Pro- 
file/' This ia secret stuff and one 
company never gives another a flash 
of what it haa in the folder. 

One thing GM did before deciding 
to put a diesel engine in an Olds- 
mobile was to do a what-makes-'em- 
tick of Olds owners. Some of the 
things GM wanted to find out: 

Could the typical Olds customer 
afford to pay a premium price for a 
diesel engine? Yea, Js he concerned 
about gas mileage? Not particularly, 
but if mileage can be improved he'd 
welcome it. Does he have a hang-up 
about being the first guy away from 
the light or passing other cars on the 
freeway? (The question has been 
paraphrased; GM doesn’t ask ques- 
tions that bluntly.) Answer; Speed 
and the quick getaway aren't a big 
deal with Olds owners. 

You have to da acme reading be- 
tween the line*, but there are tip- 
offs in the questions on what to 
expect of the GM diesel. It wifi car- 
ry a premium price tag, give su- 
perior gas mileage but not have the 
Usual punch, * * * 



44 



POPULAR MECHANICS 



TASTE THE GOOD TIMES. 




Warning t The Surpon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




Raleigh's good time gifts. Gel a NoreJco 
electric shaves with Raleigh coupon*. the 
valuable extra on every pack. See over 
1,OOU Raleigh gifts. u/rite for your free Gih 
C atalog: Rox 12. IjoiLixvjlle. KY 4(1201. 



You’ll remember Raleigh.Tlte genuine tobacco flavor.The valuable gift coupons. 



filter Kings, 16 mg. "tar/ 1 ,1 mq. nicotine; Langs, 17 mg. "tar," ! .2 mg. nicotine, av. per cigarette* FTC Report Apr, 76 



t UWTCt. 






PM WORKBENCH 

PM EXAMINES PRODUCTS AND SERVICES 



Air-impact drain cleaning 




Stacked up against the cost of u 
drain cleaning service or a plumber, 
this tool could be a good investment. 
The Kyna Colt is charged with a 
COi cartridge. Use the variety of 
rubber discs to fit between the noz- 
zle and your backed-up drain. Push 
the handle down and the one-shot 
blast of gas sets off a shock wave in 
the standing water that travels 

along the pipe to the obstruction, 

Basic Services, fithj West. St., 
New York, N.W 1Q01H, guarantees 
h- r p percent of all blockages will 
dear. The $r>0 tool is also sold 
through Sears. 



Moderate-priced table saw 




Rockwall bills its new model as a 
Homecraft Table Saw, The main 
table is pretty solid — which is true 
of the tool's general construction 
(though the rip-fence adjustments 
are somewhat under-built i . The 
price ($254. ft!) i and the blade ca- 



pacity (10 in. I make it a solid buy 
for medium-duty use. 

One drawback: The splitter (that 
attaches to an extension of the 
housing) and the blade guard don't 
line up with the blade, 1 tided to 
adjust our sample with no success, 
and have since seen two saws (one 
set up by Rockwell employees ) that 
were out of alignment. The people 
1 talked to at the company didn't 
seem too bothered by this, The mes- 
sage 1 got was that design changes 
weren't called for since most people 
remove the guards anyway. 

In fact, there’s so much play in 
the guard that a mo tie rate amount 
of pressure is enough to drive it 
into the Id ade, 

A brushless finish 

It's a weird feeling to apply a dear, 
semi# Joss finish with a rag instead 
of a brush, UGL’s Wipe-On Ear 
finish eliminatefi brush cleaning and 
that inevitable loose brush hair that 
gets stuck to the surface. A Hat- 




napped nig works well and makes it 
quick and easy to cover turned 
pieces like chair rungs. The objects 
I coated did dry free of "wipe" 
marks. 

The company claims coverage of 
up to 'lidfl sq, ft, for a pint, which in 
hard to judge but seems a bit high 
from the amount 1 used in sealing 
pine shelves. 

A foamy house 

Here's a great idun whose time came 
too soon, Fontofill is like a ran of 
shaving cream except it's filled with 
a urethane foam solution. The thin 
nozzle is ideal for insulating hurd- 




r 



to-reach places where the foam 
dries to fill voids in wood, masonry 
or metal (even in car trunks?, 

The cans I used worked great the 
first time and then clogged. The in- 
structions say to clean the nozzle 
after use with a solvent twhat a 
mess) or pull the dried foam out 
later with a paper clip i didn’t work 
for me With a self-cleaning tip, 
this stuff would be terrific. The 1 8- 
oz. cans will sell for 56.95. 



Easier to measure 

You get real value from a tool that 
does more than its job. You can 
measure distance on any ruler, but 
the new Stanley 8- ft, steel tape 
(called 'The Extender 1 ') is rigid 
enough to support itself up to 7 ft, 
The "helping hand" at the other end 




of the tape is u real plus when 
you've got both hands full. Sug- 
gested list price is $24)9, — M.M, 



js 



POPULAR MeC PANICS 




You're , 
guaranteed 



refund 



Go to your participating Eveready" retaifer % 

and pick up a "lake one' 1 coupon from „ ^ 

display. Then, mail ibe coupon, lo- C 
gether with 3 proofs- of- -purchase from 
any fc ' Eve ready 1 ' baltery packages, to \ ^^aSj 
the address on I he coupon, rau'tl get \ ™ 

back a $1.00 cash refund check in the 'y 
m ail . Plus -<* \ 

A -MYSTERY" REFUND CERTIFICATE. 

fOr, mail in (he "lake one" coupon for a 
'Mystery ' Refund Certificate withoul pur- 
ch ase or refund,) This Ce rt if i cate wil I be redeemed for 



'tHTiri'i,i, V its cash value ^■^■1 f L ash light 
*‘<jJ** \\ OfSl.OOloSlO.OOO I BATTEPt 
\l when you mail it back ■ 

\\ with a p f oof-of- purchase from 
\\ any "Eve ready" battery pack 
>1 (with plastic removed). See Fn- 
structions for defaiFs concern- 
jng "Mystery " Refund Certify 
cates. Get in on the "Eveready" Bah 
^ tery Refund Bonanza... now! "Mystery" 

Certificate values: one* $10,000: iwo. SI, 000; 
live, $500; ten, $100; twenty, $50; two hundred. 510; 
one thousand, $5; all others, Si, 00. 



MYSTERY" REFUND CERTIFICATE INSTRUCTIONS 



ft TaeD "Mvtlerr 1 ' Refund Certificate will have i bldderi cam value 
of from li u 0 1 n 110.000. which can be ufltevefld ane the Certificate 
re teemed by mailing it and S prChDf -0l-pyec1i 7 ftC from any one 
"Evereidy" battery pick, ipacftigt Willi platlte i'*mOYrd) to Hit 
address given on Me Certificate Ore Certificate will b* printed With 
» Si 0.000 cj 5 .f 1 value; two with a tl.nflo value each, f»vr with 1- JJIlfl 
value each; ten with 3 SI 00 value each; 31 with i ISO value iJilt; 
2 CD willi a |ip value die Pi; l.OOC with a }S value each All Others 
■vilE Have a ft CD value eacfi.. 

8 All "MifHffj Reldfld Certificate* will hi miii-d, Si itr ihuted, and 
dltperud by Hjrden.ftjfle, lee., an independent agency, istallii ind 
tloi r-l jr on 1 ran atm basis Ihrnughcut 111* bifer and geographic area 

covered hr the Olfer Shd among pH persons requeuing them |wiin 
df Wilfrid I rPlund requnsSi 

C. Adi "Mjsrefy" Refund Certificates maj rat be distributed or 
redeemed. Ttie cash value amounts Dt these undistributed; and un- 
redeemed ter til leal e s win never be paid nul. Pros ran begins January 
1. 1 J7J: redempliun period ends, January 31. 1971. Certificates mailed 



(postmarked! to* redemption alter January 31 , if H (t received alter 
February 15, 1974 will he vnid. Certificates valued at 1:-U nr over 
mini he lent bf registered or certified nail 

d. This oifcr i* open to an resident! di me united state* Exer.pt 
employee! and tlieir lamihei at ynihii Carbide, itl subsidiaries, 
alflliates, advertising agencies. Marden-Kane, Inc. and their respec- 
tive production agtnft Vmd when prohibits 

1. For a list of redeem an of Ccrtili»l» vj Inal at 150 and above, 
sen-d a slaTped, self-addresied erritlcpt by JanuitfT 71, 197-0 tU: 
Redeemers. P u. Sun 1903. hong Island CIIt, Hew Turk 11101. do nut 
send jour certificate! to this tddnti for redemption list will be 
sent attET close of promotion, 

F. Limited Id one Certificate per lamilir or organ! zall-ufi Neither Csr- 
lificat* nor lit cam value It transferable or assignable. Redeemers of 
Certificate;- with 1 taih value nl SSO or more may be ashed to eaecufe 
a cerl ill cate O-f eNglbility. Not responsible lor Cerllfscatei mPs- 
aHdrotstd y Iwt i a me maifj Allan - J . 6 weeM fflf mailing oP efteefc. 
No purchase necessary ic lecyre 1 J H|tferi r ' Refund certificate. 



- Void in Missouri and where prslilbited hr law. * llhrt displaji tvel 
available In Wlscantin. - leildents uf frliEonsln maj pit a "Mftltrf" 
Refund Certificate without purchase nr relpnd bjr sending their name 
and addfeif to: Certifiea : te r W.Q, Rei 1tD2, Long. Island Citj, 11 . V. mot. 





Learn all the best ways to do-it-yourself and do it right 



The besi-selirng Popular Science Skill Book Library m deluxe hard-gloss 
paperback editions. A $35.00 value— now yours, for just Si. 95. 

1650 PAGES of step-by-step how-to by lop do-it- yours elf waters. 
NEARLY 3000 SHOW-HOW ILLUSTRATIONS, photos, assembly 
drawings, building! plans, tool diagrams, shop Nps and more. 



A lifetime library of expert do-it-yourself know-how t 



Each volume in handy shop size: 6" x 9 



bound in deluxe hard-gloss paper covers, 



America's favorite do-it-yourself books. 
Over 2,000,000 copies sold! 



Cabin. Mode™ 
Vacation Hom^ 



1 in :™ 

* i' * 




m /Sk# 


"i * 




n Srfl's your Chance Ip join 3hE *T bDpk dub (or da-it- you rashers 
and got a tfin-bQgk library gf practical; know-how for |u?t $1 .95. The 
besl-iggllincj Popular Science Shill Booh Library is Q lifetime guide to 
toinu scores ol horns harKlymnan |obs i»k<? an a sport. You save time, 
money and Iruatrabgh on everything Irom lixing the plumbing, build- 
ing and finishing furniture , . , to doing your own masonry work, 
painling, p.ipenng. wiring, shop projects and more. Your guides are 
expert orafi amen who explain Ihelr Ideas cfeady and simply. You see 
how io do it in excellent show-how Illustrations. Thousand* of thorn! 
In all, you gat irlatanl handyman information whenever you need it. 



Build A Valuable Homeowner's Library at giant discount*! 

That’s what Popular Science Book Club fa all about. Expert how-lo 
tor today's do-il-yourselfer. Club membership onfitlegi you to choose 
many more ngw books on your favorite handyman subjects. Atl at 
giant discounfa You also get first choice of special custom-written 
books -commissioned Specially by I he Ctyb-and otrered exclusively 
to the membership al discount. The len- volume Pppufar Science Skiil 
Book Library is an example. First-rate how-to that can turn ary homo- 
owner into ci first-rale handym fi n, You can get your ihiriy.flvi? dollar 
Skill Book Library for juil Si.95 . . , when you join Popular Science 
Book Club now. Send the card today! (Offer limited.} 




fu modrllnfl how-to . , , Plumbi.no savvy . . , 




Shop projects.. 




HOW TO BUILD YOUR OWN FURNITURE by Ft. J. OeCnstotoro. 
How to build tables, chairs, cabinets, desks and more with just 
three basic elements: slabs, rails and legs. Complete Fntorma- 
lion on const ruction, toots, wood hardware, lasts nets, fixtures. 
How io adapt standard components in new ways. 

■f-' HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING 

by George Daniels. Slep-by-step how-to for doing your own 
maintenance, repairs, installations. All principles, tools, tech- 
niques, instructions. Plumbing; fixtures, drainage, septic sys- 
tems. more, Heating: electric, gas and oil heating, more. Air 
conditioning: systems, room units, more. 

HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME 

by Harry Walton. Build your own vacation home lor a small 
fraction or regular cost. You gel complete c&nstruclion methods 
lor foundations, porches, fireplaces, chimney, paneling, siding, 
more. Sites, plans, materials, utilities, linanclng. 

HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand. 
How to finish new wood, apply fillers, bleaches, stains, paint, 
shellac, varnish, lacquer, enamel A complete guide to restoring 
marred surfaces, antiques. More on novelty Finishes including 
French polishes and glazos. Many pages in Pull color. 

HOW TO BUILD PATIOS AND DECKS by Richard Day How to 

design and brnld a patio ar deck tor any-sife property, No pre- 
vious woodworking or masonry experience needed. AU the 
do-it-yourself how-to explains everything about construction 
male rials, building plans, assembly techniques, toots, short- 
cuts, accessories, How to build footings, piers, posts, beams, 
tiles, more. 



MAIL ATTACHED CARD OR WRITE TO: 





Sharpen all of your handyman skills and save time, effort and dollars! 

handyman books for just $ 



agree to take 



yq more books within a year. 



Club maffitoarship Antilles you to choose many more hooks at Club discounts up 
1o 60% and more. Brand new handyman books on all of your favorite subjects: Home 
Improvement & Repair, Housebuilding. Wiring. PFumbing. Woodworking, Cars & Monnst 
Car Repair. Workshops. Appliance Repair Electronics, Science. Technology. fShiowsV 
Masonry. Carpentry and more. 

Guides you through every fix-and-tini$h-ii job you'll ever do! 




Regular 

price: 

$35.00 






Each illustrated volume with INDEX to Hod what you want in a hurry 



Lawns 

Landscaping 



Concrete 



' ' Old 

Power Tools 



HOWTO MAKE YOUR OWN RECREATION AND HOBBY ROOMS 

by Ralph Treves. Convert your attic; basement, garage, breeze- 
way into a fen room easily, inexpensively. Complete instruction 
on carpentry, masonry, insulation, waring healing, decorating, 
more. Floors, walls, windows, doors, dormers, storage ideas, 
more. 

HOME GUIDE TO LAWNS AND LANDSCAPING by Bruce 
Cass id ay, Professional home landscaping tips and how-to oh 
lesling and grading the soil, sowing proper seed and sod, plant- 
ing over 100 different deciduous and evergreen Irees and more 
than 100 diflerent ornamental shrubs, hedges, border plants. 
How lo use flagstone, pebbles, slalo, railroad ties, much mere. 

HOW TO USE HAND AND POWER TOOLS by George Daniels, 
How to choose, use. lake care of all tools. Hand loots : hammers, 
saws, chisels, planes, more. Power tools: sabre saws, drills, 
routers, senders, lathes, more. How to set up a power shop, 
safely practices. money-saving ideas, shorlculs, 

HOW TO WORK WITH CONCRETE AND MASONRY by Darrell 
Huff. The do-it'yourselt answer book on how to mix, pout, rein- 
force, cure, trowel, texluro and color Concrete. Ho-W 10 lay 
bricks, block, stone, llagstones. How to top and waterproof a 
wall. Step-by-step instructions lor building forms lor loun Ca- 
tions, patios, barbecues. How to use transit-mix and ready-mix 
concrete. All finishing details. 

HOW TO BE YOUR OWN HOME ELECTRICIAN by George Dan- 
iels. All the basics of electrical tools. Codes, types of wire, 
housfe wiring, service wiring, outlets, plugs, switches, fixtures 
doorbells, (uses, electric motors and more. Also, basic electrical 
theory, safety information, NEC requirements. 



MM How Your Club Work* HM I 

* Firal, you get your terWbaok Popular Science Skill Book 
Library [regular price £35 00) for only £1.95- plus postage 
and handling. Send no money now. We'll bill you after you 
receive iha books. 

* Then, about every four weeks (15 times a year), you’ll 
receive a bulletin describing the current selection end 
alternate books aval table. Ail at fc»g discounts, 

* It you want the selection only, do nothing. It will be senr 
to you automatically. If you don't want the selection or want 
alternate books, or no books, suet indicate your wishes on 
the form that comes with the bulletin end return it by ihe 
date indicated, 

* You need never buy a book it you don't want It. Your 
only obligation is to buy two additional bookg within a year. 
You may cancel membership any time alter that, 

* GIANT DISCOUNTS! You save up to 50% oh ovary book 
offered in the Club. Yet virtually every book is identic a I to 
the publisher's edition. Ssme paper, printing, binding', 
jacket. Same everything except price. What a great way lo 
build a valuable handyman's library at the biggest book 




Tool ilpt . flulldlnO ditaflt,,. plnlihlng uhrdulat. 



POPULAR SCIENCE BOOK CLUB P Q. Box 2006, Latham, N.Y, 12111 




ALL OUTDOORS 



Recreation award 

The U S. Department of the Inte- 
rior's highest outdoor recreation 
honor recently went to The Stan- 
ley Works, famous New Britain, 
Conn., tool and hardware maker. 
The Outdoor Recreation Achieve- 
ment Award was given in recogni- 
tion of the donation hy Stanley of 
160 acres of scenic and environ- 
mentally important land to the 
Nature Conservancy and the State 
of Connecticut, 

Land parcels include area along 1 
the Housa tonic River which will 
expand the g rounds of the Sloane 
Museum of early American tools 
in Kent, a section of the Appala- 
chian Trail, and an enlargement 
of the Kent Falla State Park. 

Take a peak 

A new division of Coleman camp- 
ing equipment has been created to 
develop innovative lightweight 
gear. Called Peak 1. the group will 
.specialize in the production of 
lightweight backpacking gear and 
shortly will be marketing packs, 
day .sacks, tents, sleeping bags, 
and a small backpack stove, 

The designs are planned for 
hikers rather than family campers, 
and the most unusual items we 
have inspected mo fur are the Stove 
and the pack frame. The stove 
checks in a little heavier than 
some park models available, but 
more than makes up the difference 
in heat output for fuel carried. 
The pack frame, of polypropylene, 
has been engineered with a flex- 
ibility that appears to offer the 
advantages of both rigid frames 
and conforming movement of in- 
ternally framed packs, with ad- 
justments to fit exact body shape. 

80 bulletins 

Firing a Grosman single-shot bolt- 
action air rifle, Tom Thompson of 
the University of Illinois recently 
won top honors in the National 
Explorer Scout competition at 
Wichita, Kans. Over 150,000 
youngsters took part in shoot-offs. 

The best of 700,000 boys and 
girls from 3500 Jaycees chapters 
will have a chance to compete in 
the Olympic-atyle finals of the 12th 
annual Daisy Jaycees Internation- 
al BB Gun Championships this 
year. The matches will he held at 
Aug us tan a College, Sioux Falla, 
& D„ July 1-3. 



Offshore alphabet 

In the wet world of outboard rac- 
ing, QZ is not the land of the 
Wizard and the Tin Man, and the 
Mod 50 isn't an oversize rock 




Long-shot archery record with handheld 
bow was recertify set at 1077 yards at 
Bonneville Salt Flats by Bruce Odle with 
Browning recurve bow and special short 
arrow. Hunting- arrow records neared 500. 

band. Hut tt> the uninitiated, boat 
racing is often a scramble of ab- 
breviations and acronyms, so we 
asked Ron Pedderaon, Johnson 
(hit boards resident savant, for an 
up-to-date translation. 

The type of event, he points; put, 
where Johnson, Evinrude and Mer- 
cury parade their wares, is vailed 
Outboard Performance Craft 
(O+P.C,) racing. The worldwide 
sanctioning group for O.P,C. rac- 
ing (in fact, for all forms of 
powerboat racing! is the Union 
of International Motor boa ting 

(U.I.M, i, headquartered in Bel- 
gium. The American Power Boat 
Assn, i A.P.E.A. j . in Detroit rep- 
resents U.I.M. in the United States. 

There are three U.I.M. A.P.R.A. 
Outboard Performance Craft 
classes in which the motor build- 
ers enter their factory-backed 
finest. All use the tunnel-hull type 
of race boat. Class OZ (which the 
A.P.B.A, calls Mod Ui is the un- 
limited class — the fastest, most 
powerful class of outboard rice 
boats in the world. It’s the M run 
what you brung" division where 



just about anything In the way of 
outboard motors and fuel goes. 
All three companies are currently 
competing with their hottest V6s 
here? Johnson's KS ( for Racing 
Special!; Evinrude' a CC; and 
Mercury's strongest Black Max, 

Next step down is Class ON 
(Mod 120} with allowable engine 
displacement of no more than 2000 
cubic centimeters, This, too, is a 
province of the V6s. Johnson and 
Evinrude run their two-liter com- 
petition Vfis. Mercury counters 
with its T-S and 1750 XS. 

The third "factory" outboard 
class, ami one that has become 
newly popular in the past year, is 
OF (Mod 50), The motors here 
are limited to H50 cc or less. All 
three factory entries in this class 
are highly modified racing versions 
of production three-cylinder 
models. Johnson runs its Stinger 
KS here, Evinrude its CC, Mer- 
cury competes with its 650 X. 

A fourth class in this group, and 
one the factories usually leave to 
the "amateurs," is OI (Mod S>0 i 
with a 1500-cc maximum. Here 
Johnson and Evinrude fans run 
older racing versions of their V4 
outboards and have also been 
known to “step up" (run a smaller 
motor in u higher class) with 
their OE rigs. The 1000 Rp is 
Merc's top 01 competitor. 

Still confused? Well EP, GP, JP, 
and FS are other classes that enjoy 
popularity. Or how about SD, SE, 
SG and SJ, or SST, UJ and SV? 
There's room for any driver who 
likes to win — just join the A.P.- 
B.A, and find out for yourself. 



Sport sty re 

Who says we don't set styles out- 
doors? Take a look at the popular 
down “filled jackets and hiking-boot 
shoe styles. Recent convert, a de- 
signer of expensive luggage, offers 
a backpack with his initials printed 
all over it for $275, * * * 
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INTRODUCING S€AFAP£R. 



Here's something you 
don't see every other doy. 

A yocht thot con cruise 
down Route 66, It's The 
Seafarer, the newest 
innovation from Itasca 

Step inside ond 
you'll swear you're at sea 
There s a ships bell o ship's dock, a nautical 
weather station, teak entry ond refrigerator handles, 
g ship's wheel mirror, nautical wall paper, a Davey 
Jones locker for your wet goods, o fishing rod holder 
ond o reversible galley/game table for those long 
nights ot sea 

And that's in addition to standard luxuries like 
air conditioning, stereo tope ond o power generator. 

Deep down inside, though, it's really on Itasca 
motor home. It hos o Chevrolet chassis, engine and 
drivetroin. It's built by the experienced people 
who build Winnebagos. And it hos over 1 50 notion- 



wide Itasca dealers to 
bock it up. 

Best of oil, Jr comes wth 
Itasca's 3*year/36,O0G- 
mtle Owner Protection 
Plan, And that covers 
anything operational 
inside or out, except 
normol replacement items. So if you keep your 
1977 Itasca serviced regularly, for three years or 
36,000 miles, no repair job resulting from a 
mechonicd malfunction will ever cost you more than 
$25. And for the first year or 12,000 miles — 

Itasca's Limited Warranty period — it won't even 
cost you o penny. 

The Queen Mory doesn't come with an owner 
protection plan like that. And it con't take you to a 
mountain stream high in The Rockies. So you'd 
probobly be better off buying a Seafarer. 

Bon voyage. 



TH£ YACHT FORTHC 
THIRD OF THCWDRLD 
THAT ISNTCCMEPlED 
BfMPER. 




SCtssca HOME OF THE 0-YEAR/36G0D MILE OWNER PROTECTION PLAN. 
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Waning; The Surgeon General Has Determined 
That Cigarette Smoking h Dangerous toYour Health. 



There's a smooth way 
to get away from harsh taste 

Only KGDL has the 
smooth taste of extra coolness. -/• 

Come up to KGDL. 
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SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 



Legal beagle 

/ have a lf*76 AMC Sp&rtubaut 
wagon that ix not equipped with 
catalytic converter. I Want to use 
ragula r le&did gasoline rather than 
unleaded, because it's about 5 cents 
« gallon cheaper. My dealer nays 
that an intricate reealibration of 
the engine is needed. Say it isn't 
so . — Bruce H, Phillips, Houston. 

It isn’t so, Bruce, but 1 doubt that 
you'll find a service station which 
will sell you leaded gasoline, Service 
station operators general ]y believe 
it is against federal law to fill cars 
with leaded fuel if they have re- 
stricted filler necks. 

However, the law says that it is 
in violation to fill with leaded fuel 
only those care equipped with catal- 
ytic converter. If a service station 
operator is "'caught" putting leaded 
fuel in your car he would wof he 
subject to a $10,000 fine as he would 
if he were caught filling a car hav- 
ing catalytic converter with leaded 
fuel. 

You can. then, take a funnel or 
some other kind of adapter with you 
to your service station and fill the 
tank of your Sportabout with leaded 
gasoline if the attendant lets you. 

The warning decal and restricted 
filler neck is on your car because 
the emissions certification for your 
engine is based on the long main- 
tenance intervals which have re- 
sulted from using unleaded fuel. For 
example, you need not replace spark- 
plugs for 30,000 miles nor is EGR 
maintenance called for until 30.000 
miles. Once the engine is certified 
under these conditions, the company 
contends that it would be against 
the law for it to set the car up to 
permit the use of leaded fuel. 

To sum up as far as you are con- 
Cemeri, llruce. here are the facts ; 

■ You can use leaded fuel in your 
car, and a service station operator 
who agrees to sell you leaded fuel 
would not be violating the law, 

■ To conveniently fill your car with 
leaded fuel would require that you 
replace the entire fuel tank to elim- 
inate the restriction in the filter 
neck. If you don’t want to do this, 
you would have to use a funnel or 
some other adapter to get the fuel 
pumped into your car. 




BY MORT SCHULTZ 



■ Once you switch to leaded fuel, 
you lose the benefit of long main- 
tenance intervals that unleaded fuel 
provides. You may have to replace 
sparkplugs every 15,000 miles or do 
an EG ft service every 5000 miles. 

Rabbit with a 4 harey p problem 

What must he doHi to cure a hesi- 
ta t i o n-d u r i n g-a cc elera tiun p to hie m 

with o 1675 VW Rabbit? The engine 
has had a complete tune-tip, and a. 
new catalytic converter has been 
installed. My dealer doesn't scan to 
know where to look for help . — 
Maurice Kelli offer, Livingston, NJ. 

H« just needs a little guidance- 
right to his service bulletin file, 
There, he .should dig out bulletin 
P22C, which gives the procedures 
necessary for ridding Rabbits of 
this "harey” problem. The remedy 
is intricate, involving complete car- 
buretor disassembly, new settings 
and drilling out the choke housing. 

Taillighl tale 

hey. Mart, that item in the August 
Car Clinic t "Fun sin* over fusin'" 
really hit home. Let me tell yon my 
experience with the scroll problem, 
I'm ft CM service manager here in 
Pocahontas, I turn. The owner of a 
1974 Vega came to us with a tail- 



light outage problem, Finding wo 
obvious reason, / replaced the fuse 
and sent the ear mi if* way. 

Three days later I get a phone 
rail from the party. Same problem , 
/ must admit I was baffled, especially 
after making another thorough 
rjteck. Why does the la Might fuse 
blow when noth my else is activated ? 
1 had to find out, so / drove the car. 
Ha ring the parking lights on had 
no effect. X either did driving with 
the headlights on. Then it happened. 
I parked the car and set the park- 
ing brake. Bingo went the fuse. 

I lifted the bout around the brake, 
and there lay my problem — bare 
wires. T he harness feeding the tail- 
lights passes thro ugh this spot. I 
taped up the a 1 ires and haven’t seen 
that Vega since*— Mike Doffert 

Ah, Mike, you relate a good and 
valuable tale. Thanks. 

Vocal Volar® 

The front disc brakes of my 1676 
Volar e Premier squeal every time 
they arc applied. The car has been 
in and out of the Plymouth shop 
five times . They fry, but they can’t 
cure the problem* Brake silencer 
pads work temporarily. Now Chrys- 
ler' & fop man in Memphis informs 

(PlSaio Sum lq_£Rg^§§} 



Plugging along 

AutQmolive larrns 
can get contusing. 
"Hot" and “cold" 
are examples when 
they are applied to 
sparkplugs. A J "hot" 
sparkplug is one 
that transfers hast slowly, which 
allows the plug to operate ai a higher 
temperature. It has a tow heat range 
because its larger insulator base 
area absorbs much heat (illustration). 
Conversely, a "'cold" sparkplug, 
because of eta smaller insulator base 
area that can absorb little heat 
(illustration) , has a faster rate of 
heal transfer and is able to operate 
at a cooler temperature. A lL coLd" 
plug has a high heal range. 

You can get several plugs for your 
engine ranging from "'coldest " 1 to 
'"hottest." The ane you Select depends 
mainly on driving conditions. Plugs 




HOT PLUG COLD PLUG 



musl be hot enough to stay clean and 
cold enough to prevent premature 
ignition (preignition), which could 
cause sparkplug and engine damage. 
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Buy your Coleman Camper now...well make your payments til spring. 



Buy any Coleman 1977 camping trailer between January 1 and March 31, 1977, 
and we'll make ail your payments 'HI spring? That means you can save up to $150 — 
and the earlier you buy. the more payments we II make for you. 

See your Coleman Camping Trailer dealer's seven new 1977 models. They range 
from a compact Irailer tor small-car towing clear up to larger luxury models, Each is 
designed to give your family the fun. carefree feeling of the greai outdoors— while 
you still enjoy complete at-home comfort! 

Choose the Coleman camping trailer that best fits your family and. your budget. 
Buy It now. And we'll make your payments til spring! 



Buy mil We'll w 

Col eman up to 

Camping Trailer Inli muctil 

Brandywine SI 90 



Leilngtpn 150 

YorHqwn, ....... . ISO 

Saratoga 140 

Valley Forge ...... 130 

C&ntartl ......... 130 

Gettysburg ...... , 110 




Cmping Trailers 

rtm finvir'] nnpt r 



Tub Gflfcmin DMlUny, he 
L-i-Tip Mi; Irjiliir Division 

S*m*rwi. W i550i 
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Here piggy, piggy 

•m Many of today’s 

.■U cars employ a 
IBHI^r "pigtail" wire 

which serves as the 
vlv battery ground 

between negative 
* post of the battery 

and the body sheer metal, The ground 
path for electrical items, such as 
headlights, horn, and heater blower 
motor, is from the battery negative 
post to the body sheet metal through 
the pigtail. It's not uncommon for a 
poor ground to exist because of a 
loose or dirty connection at the spots 
shown in the illustration, The result 
may be drnlmed headlights and oll- 
again. of/-again accessory perfor- 
mance. You can check lor a bad 
ground with a voltmeter or ammeter. 

With engine pit. but headlights on, 
check for voltage or current draw 



PIGTAIL 

WIRE 



sheet metal 

SCREW APVD 

WASHER 




CONME C. i li - NS 



between alternator bracket and fender. 
A reading oiher than zero Indicates 
a poor ground, Check that pigtail. 



cm clinic 

(Cantinuod from page 55 ) 

me that all disc brake* squeal- 
Please help. The brakes are louder 
than the radio. — -Handy L. Carswell, 
Hixson, Tenn. 

All disc brakes don't squeal, Ply- 
mouth Volure and Dodge Aspen disc 
brakes do squeal The reason is hard 
ant!, consequently, long-lasting brake 
linings. 

There are two things you can do. 
You can spray these linings with 
brake-lining a i fencing compound, 
Kent Industries makes a known-to- 
work product. However, this solu- 
tion ia temporary. 

For a permanent cure, switch to 
riveted brake linings, which are 
softer. However, lining for lining, 
the soft ones give less life than the 
bonded linings now in your car. 

Oh gee, fell as 

My mechanic hold# you in high es- 
teem, m please don't lei ns down. 
We can't figure out what's wrong 
with my 1974 Ford Pinto which ban 
the 2306-tc engine and four-speed 
manual transmission. After driving 
on the highway about 50 miles, the 
engine begins missing. It gets so 
violent at times that I must take the 



transmission out of gear and rare 
the engine until the missing ceases, 
Whett the engine starts this non- 
sense, I ean stop and the engine will 
idle flawlessly. 

done tune-ups and cleaned 
the carburetor. After a tune-up, the 
engine acts fine for two trips be- 
tween Tulsa end Oklahoma City. 



Then, I’m hark where I started 
from . Can you help f — George A ♦ 
Check, Tulsa, Okia. 

Oi I -fouling of sparkplugs, George 
— I won't bet my life on it. but 
1 will wager a centavo or two. I say 
fouled plugs because of two things 
you said. First, that racing the en- 

tPt&aso lusn to page 59} 
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Radar sweeps the horizon. Sonar pulses beneath the surface. 

On the bridge, lookouts use moonlight to search their sectors— 
Java to pork Sumatra to starboard, Krakatau dead ahead. 

A job in the Navy doesn't always let you knock off at Five 
o'clock. But on a night as beautiful as this, you don’t really care. 

It's not just a job, it's an adventure. 

The Navy has training in over 60 career fields If you 
qualify, we can send you to school in anything from aviation to 
electronics, from advanced optics to heavy equipment operation. 
You’ll travel, make new friends, get thirty days' vacation with pay. 

Navy recruiters have the full slorv Speak in erne of them or 
cal] 800-84 1 -8000 toll free. (In Georgia, 8QO-34M055,) 

The Navy, If you're looking for adventure, you've come to 
l he l ight place. 



C*p\ H- C, Atwood, .fr,* U. S. N*vy Bi» 

NAVY OPPORTTF^II^ INFORMATION CENTER 
P t), Bos 3000. Pethnm Matror NY lOtiO? 

□ S*fl*l top SDMWh* JfiiMKn*rKDfi act Navy ofifMHuntl i*- ntfl 
Q Cill iihc (dl 
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NAVY. IT'S NOT JUST A JOB, 
IT’S AN ADVENTURE. 
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Tires of tomorrow...today! 



Bob WiIim it Mil in average Da tl-Yeumll" lyp-E. Me is 
Chiel Engineer on Mean Ship III, BirL,, Sob still (ones his 
Neptune VZO Sport Coupe in his he no compiler workshop 
and he uses YOKOHAMA STEEL BEUE0 NAOIAL PASSENGER 
TIKES, exclusively 

In the future when Moon travel becomes routine and when 
there are Rob Nitons, we re sure they will live the technical 
knowledge and engineering expertise to select YOKOHAMA 
STEEL-ftflTEB RADIAL TMES because YOKOHAMA S are rugged 



radially constructed liras will) Tough Steel Cord Belts, Quality 
Urea with strung carcass, heavy bead and shoulder, builE by 
precision Elmpuler compounding lor longer weir. Strong tires 
with great road stability excellent cornering and quick stop- 
ping power. 

So, ii ihe Future or Today, H you're locking lor a lire backed 
by over 60 years el engineering excellence and manufacturing 
experience . .liras ihat will give you mile atier mile el reliable 
service... look te Ihe STRONG ONES. 
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CAB CLINIC 

fCc.nn.HUDd from page 5Gf 

gine alleviates the miss. Racing the 
engine makes plugs operate hotter, 
which burns off oil. And second,, 
that after a tune-up the problem 
ceases for a while, What do you, 
install at a tune-up? Right! New 
sparkplugs. 

But why are sparkplugs fouling? 
You indicate that you're a salesman. 
Your car probably has a fair amount 
of mileage, and I'd guess that valve 
stem seals may be leaking. You can 
try a hotter set of sparkplugs. Or 
you can replace the seals. 

Trauma In Wautama 

The service department can't cor- 
rect n fuel injection problem with 
m 1 / 197 A Volkswagen Alt wagon. 
The engine has to be cranked n lot 
before it starts. Then it keeps 
coughing and missing until it worm s 
up, I* vc had the e-fir back to the VW 
dealer many times, so I'll consider 
this car a lemon unless you tell me 
otherwise. — V. Tetzlaff. Wantoma. 
Wit. 

Otherwise. Maybe the airflow me- 
ter or injectors are a bit on the 
sour side, but not the car. The air- 
flow meter and injectors are parts 



of the fuel-injection system that 
have an effect on cold starting. If 
the problem tarns out to be caused 
by one of these and not some non- 
fuel condi tion, you're okay. 

The airflow meter and injectors 
are guaranteed for five years or 
50,000 miles. 

A Iasi re soil 

Vm writing to yon as a last resort. 
My husband thinks that even you 
won’t be fir&te fo solve our problem . 
Please prove him wrong. Our car, 
a 1972 Pinto , has a tinted wind- 
shield. We didn't buy the car new. 
There's some type of wax ground 
into the windshield, that defies re- 
nt oral. ItV have tried — to no avail— 
gasoline, antifreeze, ammonia., win- 
dow cleaner, alcohol, vinegar , plastic 
window cleaner and plain water. 
Is there anything else you can think 
of short of breaking the windshield? 
— Mrs* Harry Hog berg , Centereach , 
N.Y. 

Try jeweler's rouge or a piece of 
pumice, Rub it over the spot Sightly 
at first, then with heavier pressure 
if the easy-handed treatment doesn't 
work. If jeweler's rouge or pumice 
doesn’t help, forget it. 

You can get jeweler’s rouge and 
pumice at most hardware stores, but 



if you should have any trouble, you 
can also try a local jeweler for the 
rouge, and drugstores normally sell 
pumice. 

SERVICE TIPS 

a Be one up on your Chrysler, Dodge or 
Plymouth -dealer wilh this tip: If your 1977 
model with 400 or 440-cu-in. engine is 
misfiring or backfiring, tell him to install 
a new reive tor (part No. 4091277). This 
part changes rotor alignment 5 D , which 
minimizes tha crossRrlng I hat causes 
poor engine performance. Once the 
dealer makes Ihe change, he must retime 
the ignition to the specification provided 
on the vehicle 1 s emission control infor- 
mation decal, 

■ Here's a simple tip that may cure a 
cold-engine hesitation or stalling prob- 
lem wifh some 1976 Fords and Mercurys 
having a 351 -cu.-Sn. engine: Relocale Ihe 
accelerator-pump actual ing rod to the 
top hole (No, 4 position) on Ihe throttle- 
actuated be tic rank. This increases ac- 
celerator-pump action, providing g mater 
fuel displacement, * * * 



GOT A PROBLEM WITH YOUR CAR? 

Jusa asft Mott about t>. -Stmt? you/ q^osnan 
Jo ihe Cs/ Clint c, Popular Mechanics, 22* 
West ,571ft St, Mew y ark, NY. 10019 White 
letters camoi be answered rn tdivldually, 
problems iftaf are ot general /merest ivjJJ 
Pe published m the column 



Deciding which smoke alarm to buy could 
be one of your most important decisions. 

Here’s why more families are choosing the 
Home Sentry Smoke Alarm from GE than 
any other. 



The Home Sentry Smoke Alarm 
from GE is an early-warning system that 
"sniffs" the air for the pretence of 
smoke and sounds an alarm when smoke 
reaches it. Here Eire some of the reasons 
more families depend on the Home 
Sentry Smoke Alarm than any other 
smoke alarm. 

The battery- operated Home Sentry 
Smoke Alarm is the only smoke alarm 
tv i t Et a 3 ■ poi n t chock i n g sy stem to as s u re 
you the alarm and the entire system are 
in working order. It features a 12,11-t oh 
Duracell buttery made especially for 
smoke a farms by R K. Mallory A: Cm Inc, 
And because it's battery operated, (he 







Home Sentry Smoke Alarm can continue 
lo function even if household power foils. 

Of course, there’s no way to guar 
an Lee against injury or toss of lift 1 in ;j 
fire; however, (lie Home Senli y Smoke 
Alarm from GE is intended lo help 



i educe the risk of tragedy. And every 
Hone Sen I r v Sam ike Alarm is backed 
by the General Electric name and the 
quality and reliability it stands for. 

The Home Sentry Smoke Alarm is 
compact and easy to install with common 
household tools. For more details and a 
demonstration, see your local G E dealer- 
Mow's the time to buy one— or as many 
as your home 
may need. 

The Home 
Sentry Smoke 
Alarm could 
help you 
save your 
home and 
your 
family's 
lives. 
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Benchtop 
vise for 
tricky 
holds 

A pair of pipe clamps 
and scrap material 
make this super holder 

by Richard M. Gutter 

M y benchtop vise was originally 
made to hold picture-frame 
molding for routing. It proved ideal 
for holding the thin strips of mold- 
ing, since it supports them securely 
along their entire length at a con- 
venient height It also serves as a 
sort of production fixture for turn- 
ing out a number of identical pieces 
quickly and easily. 

A pair of pipe clamps (perhaps 
you already have them hanging in a 
corner of your workshop), several 
U-bolts, a pair of eyebolts and a 
couple of boards are all it takes to 
make the vise. It can do a job equal 
to many on the market which cost 
considerably more. 

If you buy the pipe clamps and the 
needed hardware, the vise will cost 
about $20* If you already have the 

clamps, about $j> worth of hardware 
will put yon 3n business. 

Assembling the vise 

Assembly of the vise fas shown in 
the drawing) is very straightfor- 
ward. The jaw boards elide along 
the pipes which serve as rails. The 

fpjes-S*? tarn fp pngp G?) 
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The continuous clamp system 
is a low-cost way to turn the 
top of your bench into a 
versatile work surface that can 
hold a variety ol shapes and 
sizes securely. The picture 
frame molding in the vise 
at left is ready lo be routed. 
The vise is ideal lor holding 
the molding strips because 
IE supports thorn securely 
along their entire length. 

Two smaller pieces of molding 
can be gripped in the vise and 
routed together. It holds 
material at a convenient height 
to be routod, sawed, sanded or 
worked on in other ways. 
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Announcing the 
perfection of a breed... 
the all-new Chrysler 300 
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Chrysler proudly announces the 
first all'Chryster stem d rive ever 
made: the new ''Chrysler 300"! 

The “300" is engineered to give 
you more of what you demand from 
a truly great stern drive. Ease of 
handling, [Maximum performance, 
To accomplish this, it took the expert 
tise of Chrysler's finest eng sneers. 

Patented Steering System 

The "300" introduces a husky 
"inverted yoke" steerlng/suspen- 
si on system that provides amazi ng ty 
easy steering performance at all 
speeds. 



Patented Sett* Energizing Clutch 

incredibly compact and light- 
weight. the M 3QQ's" patented self* 
energizing clutch makes all shifting 
surprisingly smooth with no noisy 
folts when it is engaged. 

And thafs not dll. The “3CXT lower 
unit was thoroughly tested in one of 
the world '$ few computer-controlled 
water test tunnels. The unit dramat- 
ically cuts water turbulence and 
cavitallon at high speeds. 

Pius, the "300V big capacity, 
advance-design exhaust located 
above the cavitation plate in- 
creases top speed. Gives more 
than adequate reverse thrust, 
Makes steering easy on quick 
take-oRs. 




The "300 
with five proved- 
Chryster quality 
265, 240 or 195 hp, 

130 or 105 hp, 
dates most standard stem 
controls and can replace most 
competitive stem drives with a 
simple reshc pi ng of transom cut-out , 

The "Chrysler 3D0" Stem Drive. 
One more reason why Chrysler 
keeps on earning Its reputation as 
the pacesetter in modem marine 
power. 

For more Information contact: 
Marine Division, Chrysler Corpora- 
tion, PO Box 1. Marysville. Ml 4B04Q. 



MARINE QIVISIQN C :*S CHRYSLER 

CORPORATION 

A lifetime of en£ineerin£. 
For the time of your life. 




When you buy a motor home today, 
there are a lot of choices. And a lot of 
ways lo go wrong. The Motor Home 
Buyers Guide can help you get the 
best motor home for your money. It 
tells you what to look for, what ques- 
tions to ask before you buy. More 
than 100 pages, packed with lacts 
about costs, models, lloor plans, fea- 
tures and construction. 

This guide Is published by 
Winnebago. li's authoritative. And 
honest We honestly believe the more 
you know about motor homes, the 
belief youll like ours. Send $1 .95 
now. It could save you a lot of griet 
And money. 



Winnebago Irduairies. Inc, 

Consumer Information Dept, 02C2Q 
1909 East Cornell, Peoria, III, 61G14 

Enclosed is mp check or money order 
for S? 95. Please send my Motor Nome 
Buyers Guide to tho address oeto iv. 

NAME 

AD 0 R ESS 

r.iTV 

STATE ZJP 

YtlBNEBACO 

Tb*Pf<H»thf1 murti tha mottln nvrinrlwniiM, 



Parts of the benchtop vise {top) include a pair of pipe clamps, U-boll&. a pair 
ol eyebolts and some 4-in.-wide hardwood. The eyebolts are opened slightly to clear 
the pipe. Total cost of the material, including the pipe clamps, is about $20. 

The assembled vise (above) is set up for doweling a tahletop section. 

With corner blocks nailed to the boards at 45" angles lor protection, the vise 
holds the (able halves together alter they are glued. Four-foct-long pipes are used 
in the vise for this job. 



U-bults i specifically designed for the 
; ' 4 -in. pipe! are not completely tight- 
ened and the pipes are paste-waxed 
for smooth operation, 

1 chose 30-in, lengths of threaded 
pipe for my vise. The jaws are made 
from 4-im-wide hardwood that was 
on hand. The board dimensions and 
the pipe lengths are not at a]] critical. 
The choice of lengths is largely a 
matter of convenience for your par- 
lie u. la r work apace. Two ^-in.-dia. 
holes must he drilled in the benchtop 
f or eyebolts to mo tint the device. 

Tricky vise holds 

1 realized the versatility of this, 
fixture for the first time when I 
needed to repair the split round top 
of an old table.. The top was over 
30 in. in diameter and, because of 
it,? shape, difficult to hold for dowel- 
ing and gluing. I used 4-ft.-long 
pipes in my benchtop vise for this 
job. It was not only easy with the 
vise to hold each half of the table- 



top for drilling dowel holes, but by 
nailing pieces of scrap lumber to 
the jaw boards at 45 :: angles, the 
tablestop halves were readily drawn 
together and securely clamped until 
the glue dried. 

The vise has proved equally useful 
in other jobs. It. holds workpieces 
of many sizes and irregular shapes, 
including tapered pieces and rounds. 
Although pipe lengths of 30 in. are 
useful for most tasks, it is quite 
simple to insert longer pipe rails 
for an unusually large job. 

When not in use, the vise can be 
quickly dismounted by removing the 
two nuts from the eyebolts that hold 
it to the lienchtop. It can tie stored 
until the next time you need a good 
vise for n tricky hold. 

The two small holes in the bench- 
top made fur the eyebolts that hold 
the vise in pi see when it's being 
used don’t detract from the general 
utility of the bench as a work sur- 
face once the vise is removed, * + + 



Before you 
spend $8,000 
or more for a 
motor home, 
spend *l. 95 
for this. 



BENCHTOP VISE FOR TRICKY HOLDS (Continuer) trom pagt* so) 
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THIS COMPARISON 
PROVES WHY 
HANOVERS 
ARE SO IEASY 
TO SELL 

One is a natignally advertised L, big name" selling lor we it 
over ISO: the other is a Hanover for just over $35. 
COMPARE 

!♦ Uppers— Identical 

2, Linings— Identical 

3, Outsells- Identical 

4, I rmers&iles— Identical but only the Hanover has a cush- 
ion between the outsold and the innersole, 

5, Steel Arch Support -Identical but I he Hanover has a 
longitudinal arch cushion. 

S. Leather Storm Welt- identical 
7. Laces— Identical 

fi- Fit— Made over identical lasts Irom the same last man- 
ufacturer. 

Fill in your name and let us give you more proof 
that Hanover shoes are a business man's "dream” 
—a better product at a lower price. 



NAME 



Shoes or Boots... 



ADDRESS. 
CITV 



YOURS 

I've given away thousands of 
shoes and boots Lo men who had 
the courage to face the fact, that 
the only way to boat high price* 
is with more money. I've shown 
these men how they can earn up 
to $200 extra each month by show- 
ing friend* anti neigh bora how Lu 
save $15 or more on high quality 
shoes. For proof, look at the com- 
parison story on the right- 

jumping on the Hanover band- 
wagon is the simplest thing you 
can imagine — and it doesn't cost 
you a cent. Just mail t he card at 
the right. It doesn't even need a 
stamp. I'll Hand you a complete 
selling kit including the full color 
Hanover catalog of more than ^500 
tiboe style* and puL you in busi- 
ness for yourself right now. 

You 11 find the Hanover catalog 
will let you offer your friends 
rlres* shoetf and boots, casual 
shoes, slip-ons, work shoes, fleece 
lined boots for working outside or 
bunting. You don’t ''flail,' 1. You 
hand the catalog to a friend or 
co- worker, let him see the sjmjc- 
tacular buys Hanover offers, and 
lot the high duality of Hanover 
b«I 1 for you, I am not suggesting 
that you quit your regular job. 



I 

II 

Not at all, Kight now I’m talking 
about a spore time business that 
will bring you extra income, liut 
let me also tell you that the 
Hanover door is open to even 
more opportunities and more 
money. I'll show you how you cum 
put yourself into the executive 
class at an executive's income. 
And I'll show you plenty of men 
who have followed ihiu path with 
Hanover and are making more 
money than they ever made in 
their lives. 

FREE SHOES 

Free shoes? Sure. Send in the card 
and let me send you the Helling 
kit. Take orders for just ten pairs 
of shoes in the first 3(1 days and 
you can have any shoe in the cat- 
alog selling up lo $23.95 free. Of 
course you'll also get $40 or $5t> 
in cash in commission, loo. And 
keep your eye on the Bit! payoff 
— the fact that this can be the 
start of your own business and a 
new life for you, ,/ 

■ President V 

THE HANOVER SHOE, INC. 
Hanover, Pa. 17331 
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l ie best man to see about your life insurance 
may be your car, home, or health agent. 




Before Gary and Bonny 
Lepp of Troy, Michigan, 
chose a life insurance 
agent, they shopped 
around. And then 
decided they al- 
ready had the 
“WeW had our 
home and car 
insured by State 
Farm for several 
years.” says Gary, 

“and Ralph Everitt's always done a fine 
job as our agent. When it came time to 
look at a long-range life insurance plan, 
we compared the recommendations 
of agents representing some other 
well-known companies. 

“But Ralph developed a program 
combining whole life with term insur- 
ance that we felt best met our financial 
goals for the future and stayed well 
within our means!’ 

Bonny feels that Ralph “explained 
our life insurance in language we 



could understand, 
so we knew what 
we were buying 
and what it 
would do for 
our family. 

“We just 
have a great 
deal of 
confidence 
in him, and 
State Farm, too” 
So now, when the Lepps need help 
with any kind of family insurance — 
auto, homeowners, life, or health — 
they have one agent they can 
count on. 

And only one phone number to 
remember. 

Why not talk to a State Farm agent 
about a total insurance plan for your 
family? There’s probably one like 
Ralph Everitt not far from where you 
are right now. Look him up in the 
Yellow Pages. 



slAtf ficrt 

A 

INSuAANCl 



Like a good neighbor. State Farm is there. 

STA1T. I AHM L [Ft: [NSURANCF CQMfW'fY Horror OH* l,- Hknimm^icin Jiliruj.^ )n Niw York Wi-vconsiin jnd tZanncerirul. non p,irtn i|>iririq 
life insurance h offurcd through br.itp Farm Life and Accident AviurdnCtf Compfli’ty Home Office EHoomingfon, LHinois 
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Jeep Pickup 
puts down the f acts... 

(and the competition) 




Long wheelbase / 

(or a smoother ride on road 



Greater 

payload capacity 



Short hood 
for better 
visibility 



] Wide selection 
^ yl of engines 



Longer bed from 
cab to tailgate 



Lower silhouette 
for better maneuvering 
in the rough 



Shorter front overhang 
for better up and down 
hill performance 



Higher sidewalls 
on cargo box 






EE3 



Chevrolet K-10 



Low entry 



ri Jeep 



jj3^ga 



Dodge W-1Q0 



Extra heavy-duty frame 



Lower tailgate 
loading height 



we wrote the book 
on 4-wheel drive 



5-leaf steel springs 
front and back 



Only Pickup lo offer Quadra-Trac? 

Jeep's exclusive automatic 4-wheel drive 
system, considered by many 
to be the best system available 



Joop Corporation, a subsidiary ol American Molars CarporaUon 




and other space 
spectaculars 
for the 1980s 



The Jet Propulsion Lab's 
imaginative package includes 
a space sail that needs no 
fuel a radar mapper to see 
through the clouds of Venus 
and rovers to explore Mars* 



by John F. Pearson 

science Eprrrm 




A a any bird watcher would he 
quick to mil firm, purple pigeons 
don't e.x i st . Nnl yet, ll if: hi now they 
tly only nt the let Propulsion Labor- 
atory — in the bruins of scientist* 
it nd enyineern, in computers and on 
drawing board** Still, t hoy 're a re- 
murk able (lock t>f birds, 

Planners at JFL uae "purple pi- 
freons" as a tflir fur l he unmanned 
mi** inns they hope to launch in the 
1P80#, The projects would aim at 
further exploration of our HOlar 
system and would use — with one 
exception— spnc-cc raft of conven- 
tional design. The one exception — 
the «o]nr sail — is unlike urlythinji 
ever put into sfiuce. 

On u recent v t h. l 1 to the laboratory 
in Pasadena, Calif,. I heard admin- 
istrulora. “Wien tint* and engineers 
talk enthusiastically about ihr sail, 
describing it as an exciting st-ien- 

Photoa and da I a Iroirt apace flow nlo cOn- 
Ifoi center (lelp at She Jet Propulsion 
Laboratory, Pasadena Calif., as sciennsls 
monitor and. guide missions wilhin the 
solar system Above: Solar sail nears 
Halleys comet in painting by Ken Hodges. 
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Countdown to new space spectaculars 

The men who gave us the V iking mission to Mars 1 
scientists and engineers at the Jet Propulsion Lab 
are rooking up new unmanned spate spectaculars for 
the WOs, Here's a Sampling of their way-out plana. 



Beyond 1980s 

When manned exp lorn lion of Mars 
become* legible, solar sails 
(right) could be used to land; 
9 mat I pofterpiani*, 9 pact vehicles 
and other vital payloads. 



Vs. . 






1981-1983 

ftadar-equipped orbder (below) 
could penetrate dense clouds 
1 M l* t hide mysterious Venus Irorn 
standard cameras, Al n distance 
0 ! 625 miles, the arbiter could 
rdap planets entire surface. 

An instrumented landing package 
could be dropped on the planet 
to carry out scienlillc'sliidica. 
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JUPITER 



SATURN 



Mmbmi 






1980s 



The frozen surface of Ganymede 
one of Jupiter's largo moons— 

If cracked by impact ol Email 
lander, Scientists say that if 
Could be dropped from orbiting 
spacecraft sent to Jotfiter and 
on a cruise of lhal distant 
planefa foor major moon*. 



Spectacular SaWn lias an Earthlike moon 
— Tilan-with a heavy atmosphere. NASA 
■and JPL scientists propose sending a 
Vikpng-(ypc vehicle to search lor 
possible life forms, Small lander would 
descend on Titan white mothercrirfr. in 
orhil around sSlurn. woujd study planet 




tijjf concept uft well as an idea that 
could stir the public interest. 

The public’s involvement in an im- 
portant consideration with the peo- 
pie at JPL. This reflects the view of 
the lab's new director, Ur, liruce 
Murray, who bat spring created a 
task force to review old anti new 
mission concepts and to debate their 
scientific value, feasibility and 
“pizazz." The idea was to weed out 
missions with little public appeal — 
“gray mice” — and focus on those 
that gave promise of drama and ex- 
citement — “purple pigeons,’’ 

Manned space ventures have built- 
in drama. Few TV viewers who 
watched Neil Armstrong take his 
first step on the moon will forget 
that exciting moment. There was 
great achievement in that step, but 
danger, too. In the back of the 
viewer’s mend was Lhe thought 
“What if something goes wrung?” 
A mere machine on the moon would 
have been another story. 

Machines are besl bet 

But for the foreseeable future, the 
only way we can explore the planets 
is with unmanned machines. As yet, 
wc don’t have the technical capa- 
bility to send men to distant worlds. 
Besides, manned missions are far 
more expensive to mount than un- 
manned ones. 

So the purple pigeons — or some 
versions of them— will be the way 
we’ll explore the planets in the dec- 
ades ahead. These missions will 
build on the technology and leason* 
learned from Viking and earlici 
projects. Viking was a much more 
difficult and sophisticated venture 
than Apollo. Landing men on the 
moon — in our own back yard — was 
easy compared to the tusk of send- 
ing a vehicle 460 million miles for 
a soft landing on Mars, The excel- 
lent photos of the Martian land- 
scape produced by the Viking 
landers offer solid proof that ma- 
chines can do a job in apace. 

When it comes to designing, pro- 



gramming and guiding Unmanned 
space systems, no other group any- 
where in the world can match the 
achievements of the people at JTL, 
a NASA -supported facility, JI’L’s 
experience goes back to the Pioneer* 
Ranger, Surveyor and Lunar Or- 
biter missions. In 1964, Ranger 7 
sent back 430.fi photos to give us our 
first close look at the moon. 

Future ajiace exploits w r ilt surely 



include at least several of the purple 
pigeons. The most unusual project 
of lhe whole flock has to be the solar 
sail. Jt was explained to me by 
Norman K, Haynes, a friendly, 
bouncy young man who clearly en- 
joys his work as manager of ad- 
vanced programs development. 

Photons, he told me, are what 
make the sail work. Scientists define 
photons as massless particles that 
carry energy and have momentum. 
When re fleeted, they change mo- 
mentum and a force is exerted 
against the reflecting surface — like 
a wind against a sail. As photons 
stream nut from the sun — and they 
are not to be confused with the solar 
wind, a flow of ionized hydrogen and 
helium — they have a measurable 
effect on objects they hit. 

“When you calculate the trajecto- 
ries to get from the Earth to Mars,” 
Haynes explained, “you have to al- 
low for the amount by which the 
craft is going to be pushed off 
course by photons— -sunlight pres- 
sure. It will amount to from 10,000 
to 20,000 kilometers. Keep in mind 
that the typical spacecraft is small 
and dense. If you have a craft that's 
very large and very light, it gets 
pu sheil around that much more/* 

A big plastic kite 

J l J L Scientists envisage a si|U&r- 
iah sail measuring about half a mile 
on a .side. It would be made of thin 
plastic film coated with aluminum to 
create a highly reflective surface. 
The sail would be supported by 
lightweight metal spars and look 
like a giant kite. At its center where 
the long spars are joined, a conven- 
tional spacecraft (such as a Mari- 
ner or Pioneer) would be attached. 
It would contain computers, com- 
munications gear and sensora. 

Initially at least, the sail would 
be launched from a Space Shuttle 
Orbiter circling the Earth at an 
altitude of about 500 miles. Folded 
into a compact package, the sail 
would be removed from the Orbiter's 



cargo hold and deployed like a huge 
umbrella, with small motors pulling 
the spars out to their full length 
and stretching the sail over the 
framework. Then sunlight pressure 
would act on the sail, pushing it 
away from Earth in a spiralling 
orbit. Though the sail would be a 
relatively slow vehicle, at least as 
space speeds go, scientists calculate 
that it should be capable of attain- 




One way of turning the sail is to deploy 
small vanes at the corners, as shown in 
top illustration. Vanes would be con- 
boiled by onboard computer. Above: 
Following Earth launch, spars are extend- 
ed and sail is in process of unfurling. 

ing speeds as great as 35,000 mph. 

Rocket propulsion systems have 
fuel limitations that rule them out 
for missions of long duration. Until 
the sail came under study, NASA 
was concentrating on another con- 
cept: solar electric propulsion, This 
system uses solar cells to convert 
sun power into electricity. The elec- 
tricity is then used to ionize a pro- 
pellent — vaporize it into individual 
atoms. The atoms are fed if] to en- 
gines that accelerate them out 
through the back of the spacecraft, 
providing thrust. 

Big decision coming up 

“It appears that by the end of this 
fiscal year NASA will make a deci- 
sion on which system — solar electric 
or solar aail — will go into develop- 
ment” That's the opinion of Jer- 
ome L. Wright, manager of JFL’s 
solar sail task force, “It isn't likely," 
he explained, “that both will be de- 
veloped. They’re just too close in 
performance to justify that, NASA 
will probably go with the one that 
offers the greater mission applica- 
tion, bettor performance, lower cost 
and the wider public appeal/’ 

Wright thinks that the sail may 
have a significant performance ad- 
vantage over solar electric propul- 
sion for tong-duration missions. 
“Except for its attitude control sys- 
tem,” he .said, “the sail is. completely 
passive. It doesn't generate dec trie i- 



Future space exploits wilt surely include at least 
several of the purple pigeons. The most unusual 
project of the whole flock has to be the solar sail. 
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ty f there are no ions being acceler- 
ated, there's no exhit mat." 

The sail could become the reusable 
interplanetary shuttle of the Future, 
It could deliver payloads to the in- 
ner planets — Mercury, Mars anti 
Venus — and return, to Earth with 
scientific samples, delivering them 
to an Earth -orbiting lab. -I PL scien- 
tists calculate that the sail could 
carry a 1 0-ton payload to Mercury 
and at least 5 tons to Mars. 

The system could also be used for 
missions to asteroids and comets, 
and for swing-by missions to the 
outer planets. (But the sail’s per- 
formance at the outer reaches of the 
solar system would be diminished 
because of the weaker sunlight pres- 
sure there, i 

Tacking toward the sun 

Even though the sail is pushed by 
energy rad tiding from the sun, it 
would still be capable of living to- 
ward the sun, The sail would turn 
so that it would "tack” into the pho- 
ton stream. Two methods are under 
study for turning the sail. In one, 
lanyards pull in the outer edge of 
one side of the sail, creating an 
imbalance. As a result, a greater 
solar pressure is exerted on the fully 
extended side, causing the sail slow- 
ly to change attitude. 

The second method would employ 
four small varies, one at the tip of 
each diagonal spar. Control would 
be achieved by deploying two vanes 
on the same side, for example, and 
leaving the other two in the "down" 
pu.si.tmu. The deployed vanes would 
create the desired imbalance. All 
such operations would be under the 
control of an onboard computer* 

A rendezvous with Hallers fa- 
mous comet is under consideration 
as the sail’s first mission. It's a dif- 
ficult feat- — the comet is a high- 
velocity object with an orbit in the 
opposite direct ion from Earth’s 



but the still, scientists say, has the 
unique capability to do the job. 
Once in orbit with the comet, the 
sail would be jettisoned, and the in- 
strumented spacecraft it had car- 
ried would tag along In the comet's 
gaseous tail. 

To make the rendezvous, the .sail 
must be launched in li>82. It would 
encounter the comet in March HISb 
- — 34 days after the comet makes its 
closest approach to the sun, 

I asked Jerry Wright why JPL 



had such an interest in comets. "You 
might say that they have been in 
cold storage since the birth of the 
solar system.” he said. "Particles 
that were formed then are still in 
the comet and are unchanged. No 
planet remains unchanged, Halley's 
is the biggest, most active comet we 
have any chance of getting to." 

Dust, rocks and gases 

He explained, that comets have 
two main constituents: rocks and 
dust, ami frozen gases. When the 
comet nears the sun. the gases va- 
porize, creating a bright coma at 
the comet's head and u fiery tail. 

"The gases pull dust with them — 
and everything gets blown out into 
space*” Wright said. ” Instruments 
on the spacecraft would collect sam- 
ples of what comes out. We’d like 
to have an elect ron microscope 
aboard for a look siL those dust par- 
ticles* We'd be seeing particles 
formed at the birth of the solar 
system.” 

The other purple pigeon projects 
high on the JPL Hat include* 

■ Four small automated rovers to 
explore Mars, This would be a logi- 



cal extension of the Viking Lauder 
missions. The vehicles would be 
equipped with cameras, “mini-kbrt" 
and manipulator arms for sample 
acquisition and handling* They 
would travel in pairs so they could 
work together in certain experi- 
ments. A good time for launch, 
according to JPL scientists, would 
be in February 1$S4. 

■ A spacecraft launched in 1083 
would arrive at Jupiter in 108b for 
an inspection tour of its four major 



moons (first discovered by Galileo i . 
Photos of their surfaces would bo 
obtained and overall chemical com- 
positions determined. Finally, I fie 
orbiting spacecraft would drop a 
lander on the moon Ganymede, es- 
tablishing an observatory there ca- 
pable of studying the planet as well 
an its other moons. 

■ Saturn and its planet-sized sat- 
ellite, Titan, have long interested 
astronomers. A spacecraft launched 
at the earliest opportunity, 
would arrive at Saturn in 1 !)FKh Sa- 
turn is nearly u billion miles from 
Earth. In nrhit around the phi net, 
the spacecraft would observe Sa- 
turn's rings, atmosphere, radiation 
environment and satellites. After a 
few Weeks, a daughter spacecraft 
would separate from the mother 
ship and land on Titan* 

“Titan is probably the most in- 
teresting satellite in the solar sys- 
tem,” Norman Haynes explained to 
rne. "Almost the size of Mercury, 
it has a thick atmosphere containing 
hydrogen and methane- — gases in 
the Earth’s original atmosphere* 
The surface probably contains a lot 
of water, frozen solid. These are all 
conditions that indicate a possibility 
of life/' 

II A spacecraft could be placed in a 
circular orbit around Venus as early 
as 1081* but another good opportu- 
nity appears In 19SS. The craft 
would use n scanning radar system 
to map the planet's cloud-covered 
surface. 

Though JPL scientists have conic 
up with other new missions, the five 
purple pigeons described here are 
the ones they're most enthusiastic 
about. All five are scientifically 
sound and aimed at increasing our 
knowledge of the solar system. The 
possibility of learning more about 
how the Earth was formed should 
interest the American public. At 
least that’s the hope of the space 
experts at JPL. * * * 




The weak signals from disSant spacecraft are picked up by this 2l0-fOOl-dr&met£r di ah 
ar Goldstore, Calif. Similar antennas in Australia and Spain take over es Earth rotates 



‘We’d tike to have an electron microscope aboard for 
a took at those dust particles, We f d be seeing 
particles formed at the birth of the solar system/ 
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Spotty to Wowing ts designed 

tor fas! cross-co urttry Hying as well 
as limiisd se rob a! ics. Callsd the 
Etarr&cuda ic lakes engines from ISO 
to 3M hp. In prototype loms t H has 
220-hp Lycoming, Cruise is 200 mph. 
top 218, yet it lands *t s tame 64 mph 
Construction is all wood with fabric 
covering, features retract gear. Span, 
24 teat, i inches: length, fit Mi feet: 
g ross weight. 2300 pounds, Plans are 
$t2S from Geoff L Siers, 5415 West 
Tapps Dr., Sumner, Wash 98390 



If you don't recog n I ta this 
bird, sfs because Ir's been 
given a colorful personality 
all its own, Actually, it's 
j two-place open Pietenpoi 
i rjckeo up lo look tike 
WW l fighter wilh round 
tail "elephani ear " 

Wingttps, dummy bomb 
Paul DiMasciO of Soyer - 
town, Pa., did She job 
Tor $3500, including a 
1?5-hp Lycoming engine. 

Ma* speed is 125 mph: Span 
29 feel: length, 19 feel 
Plans for original ore $15 from 
Pietenpoi, Spring Valley. Minn. 



They fly what they build 

When you have to get in and fly something you've 
made yourself, you know it has to be 
designed and built right. Here's a look at 
some of the latest, most coJorful homebuilt 
aircraft You can build many of them 
yourself from plans or kits. 



by Sheldon M, Gallager and Howard Levy 
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From tuiogyro to helicopter- Igor (Jensen' s 
famous Gyrocopter is on iis way to becoming 
» true helicopter Ji t done by adding twin 
co**iel rotors (above) and a second engine 
lo power them through a chain drive (The 
current Gyrocopter ha* • single unpowered 
rotor ) The rotors contra rot Ale to cancel 
out tor due. slim in sting (he need for a lad 
rotor I Steering is done by a conventional 
rudder ! The praaeni pusher prop will be 
retained tor forward thrust, but I he added 
rotor power will enable the craft to make 
vertical lakaotfa and landings in a small 
spAce with no runway, Called the 
(he new version wilt sail in kit 
form lor About 55000 Klls will 
also be Available tor 
converting enisling Gyrocopters 
to rotor power M;ik speed 1$ OS to 70 rnph; 

rale at climb. 600 leel per minute, 
range. 12Q mites, Benson Aircraft 
C«rp Bo* 310*?. Ralmgh, *C 27512 



RAF marltinfi help identtly this famous m 
fighter as slightly modified 3/5lhi-*cs1e WW 
Spitfire. Engine is lOD-frp Continental; mat 
speed, i so mph. span, 22 <eei. iv* inches 
length. 19 feel, 4 inches construction,, wood 
end fabric: coal S3 500 Cratl has air brakes 
Is aerobatic Plans iflKJ. John G. Isaac 3 42 
Lsndoitard fld Southampton S015DP England 




Modified Evens VP- 2 (rig lit! sport* un lidded bubble 
canopy, tuff ulecirical system end other refinements, 
but can be built from stock, Evens plena Cralt is I he 
handiwork at aviation instruments designer William 
Slilffty of Milwaukee, coal about $6500 if gob 90 mph 
from a modesi 65-hp Continental, climbs 400 f.p.m,, 
has range ot 200 miles. Span it 27 feet: length. 19. 
Original design is two -sealer but Stilley cut out one 
sent lor baggage room Plena tor open -cockpit varsion 
are from W S Evans, Sox 74 a. LeJalla. Calif 92037 
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Yep, it's enoiher B*d*—lhis time the BD-7, 4 tour- 
place beauty that closely 1 allows the sleek, bull mi 
lines of the smaller single-place 110-5. Like the bOS, 
it's powered by a pusher prop in iho letl. Prototype 
uses 1 80-hp Lycoming for top spaed of 199 mph. but 
other engine options range from UK) to 200 hp Cabin 
interior is nearly 4 by 8 leel lor roomy comfort 
despite compact design, Span, 24 feet, length, 20-51 
leel. Kit, fuss engine, sboul $4560. Bede Aircraft. 

Jnc , Newton Municipal Airport Newton K#n* €7114, 
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Portable f ‘blindT 

{camouflage netting) 
hides author from 
animals he's shooting 
(righl). Elk (above) 
ano ooyole {below) 
were shot through 
deeply colored 
filters usually used 
wilh black-and-white 
II fm. Moon in shot 
is aclually on 
a separate slide, 
sandwiched togeiher 
with (he coyole shot. 





Long telephoto lenses 

are a wildlife 
photographer's most 
useful tool, keeping 
you tar enough away 
so as nol to frighten 
your subjecis^ancf to 
lei you shoot bear 
(left) and mountain 
lions (ahove) without 
I heir frighiening you. 
The author finds that 
400 mm is about the 
most useful focal 
length for wild I if a 
shooting, 
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I t was u shirt-sleeve fulti morning and Bub Kir-ncb 
and I were on the Papago Indian Reservation in 
Arizona trying to lure coyotes into photo range. Bob 
flat under an iron wood tree, wrapped in camouflage 
netting. I was stationed about 75 feet away, more 
netting covering me and my tripod -mounted reilex 
with its lOG-mm telephoto lens. so that only the lens's 
glass eye was exposed to the outside world, 

Suddenly the morning stillness was shattered by the 
scream of a rabbit in trouble— it was Bob, using a 
commercial predator call, a tube of wood with a tuned 
reed inside. {This mouth-blown instrument will draw 
in quite a few animals and birds, including such non- 
predators as deer, javelinaa, wild burros, and even 
songbirds.) The screech from these calls always makes 
the back hairs on my neck stiffen, and they were just 
starting to get limber again when J saw something 
that stiffened them in earnest: a coyote, traveling 
full-bore toward Bob's back. 

The initial idea — getting both Gob and the coyote 
in the same shot — seemed a shoodn. But my friend 
seemed unaware that the animal had zeroed in on his 
back. And callers Itaue been bitten by their cal lees. 

I wanted the picture badly — blit I didn't want Bob 
hurt, I made a split-second decision to snap off a 
couple of fast shots the instant both Bob and the 
coyote were in my viewfinder, then shout a warning. 

I swung the camera to follow the animal. 

But as I swung, it did a tricky two-step. Instead 
of my expected side view, I now had a front view of 
it — front view? Tikes! The coyote had picked a new 
target: me. Its supersensitive hearing had picked up 
the slight rustle of the camouflage material, and it 
no doubt assumed its easy meal had moved* 

I was using a follow-focus lens, one with a pistoi- 
grip, squeeze-focusing device that lets you pop the 
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Aclion, like the two 
bull moose above, 
makes good wildlife 
shots. So do static 
shots, if they 
are composed welt, 
as at right When 
possible, choose a 
simple background, 
too, to concentrate 
attention on your 
subject, if you 
can't, simplify 
the background by 
throwing it out of 
focus pong lenses 
help with this). 






Good thou depend 

on good lighting, 
good composition- — 
and good luck. It 
also helps lo know 
animal habits — when 
the geese migrate, 
for instance (above). 
And you have lo be 
prepared to make 
your Own luck by 
being ready when 
the animals are, 






Close-ups make good 
portraits of animals (above). 
Don't be afraid to leave 
space around your subject, 
to show surroundings, Moody 
moose shot (left) is an 
example. Note, too, use of 
reflection in water, silhouette 
lighting: not all light need 
come from over the shoulder. 
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fraction of a second. But the coyote 
was coming at me so fast my adren- 
alin valve had opened all the way 
I was shaking so badly 1 couldn't 
get a sharp image on the ground 
glass. 

The wind was coming from the 
coyote's direction; the animal 
couldn't, smell me. When it was just 
a few feet from me, 1 screamed — 
not from fear, mind you, but to let 
the critter know a human, not a rab- 
bit, occupied the camouflage. 

The coyote’s intent expression 
turned to one of pure shock, it per- 
formed a half-gainer and then sped 
off, spending more time in the air 
than on the ground* Bob howled in 
laughter* 

That was just one of my many 
wildlife adventures in more than a 
decade of outdoor shooting. Nearly 
every trip afield produces some 
kind of excitement — including that 
of the pictures I bring back. 

Whal to shoot with 

As with any vocation, certain 
tools and knowledge are needed to 
break into wildlife photography, I 
know wealthy people who were able 
to start with sophisticated motor- 
driven cameras and thou sand-do liar 
lenses — but you can give, them a lot 
of competition for about £200 and 
some know-how. My first wildlife 
outfit was a a ingle- lens reflex that 
cost just over 3100 for the body, 
plus a 35G-mm telephoto that I hag- 
gled down to £90, Remarkably, you 
can now buy 400-mm telephotos- — 
a more practical focal length— for 
about half that price new. 

Once you have camera and lens, all 
you need add is film and you're 
equipped to take wildlife pictures, 1 
recommend, however, that you buy 
a tripod and a bellows, as soon as 
possible. Both are relatively inex- 
pensive. The former will enable you 
to take sharper pictures and the lat- 
ter lets you break the close- foe using 
barrier inherent in most telephoto 
lenses. 

Where to shoot 

The best places to shoot wild- 
life pictures are national parks and 
monuments and. other sanctuaries. 
Wildlife in them becomes, in vary- 
ing degrees, adjusted to man's pres- 
ence, Often these birds and animals 
will pose for portraits better than 
children do. It must be remembered, 
though, that animals are unpredict- 
able, A deer, for example, may 
pause for pictures one day but take 

flight the next. Animats, birds, rep- 
tiles, amphibians and insects have 
predictable habits as a species, but 
individually they don’t. 

Wildlife refuges of some sort ex- 
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Author uses many tricks to get his- shots. 
He uses hia car not only for transportation 
but also (above) as a rolling tripod and 
wildlife blind. Hidden bait drew the 
piny on jay (right) to perch on the author’s 
follow-focus 4DG-mm l on Si a second camera 
— always good lo have—look the shot, 
Loudspeaker (above, right) broadcasts 
wildlife cries from portable tapB recorder 
to bring animals into camera range. 

iat in every state in the Union, In 
those where the bigger animals — 
bear, elk, moose, buffalo— roam free, 
the pursuit of wildlife photography 
can be hazardous. In a less wild en- 
vironment, birds and animals be- 
come less afraid of man. 

Yellowstone National Park is one 
of my favorite spots for wildlife 
photography, A big animal habitat 
visited by thousands of people who 
have been raised on a diet of Dis- 
ney’s talking animals, the park is an 
excellent place to see the chances 
novice photographers will take. 

Near Mount Washburn one sum- 
mer day, I found a road blocked by 
a ’'bear-jam," a pile-up of vehicles 
whose drivers have stopped in the 
middle of the road to see or photo- 
graph a bear. The culprit who 
caused it all was a two-thirds-grown 
female black bear, a roadside beg- 
gar. Despite red -printed National 
Park Service warnings not to feed 
bears or approach them too closely, 
dozens of people were in flagrant 
violation. Une young man grabbed 
an ear of the bear while his friend 
tried to snap a shot of him doing it. 
The animal whirled and lashed nut 
with four-inch -long daws at the 
man’s face, 1 expected to see horri- 
ble mutilation, but the bear missed 
him by a scant fraction of an inch. 
The bear-approach ers on Mount 




Washburn exhibited sheer foolish- 
ness, but shooting pictures of wild- 
life always involves some risks, no 
matter how careful or how experi- 
enced the photographer may be. 

When in doubt, duck! 

Approaching Brooks Lake in 
northwestern Wyoming’s Rocky 
Mountains, 1 followed a cow mtmse 
into the forest and lost track of it. 
Then I saw a pair of eyes hurtling 
my way with 1000 pounds of animal 
attached to them, I stepped behind a 
Douglas fir and the critter passed 
close enough to touch. I didn't get 
its picture, but I was all right. 

Cow moose are quick to charge 
when they think their young are 
threatened. So when a curious calf 
.saw me trying to shoot it and its 
mother against a background of 
Yellowstone Park spectators, T 
shooed it away. Luckily + mother had 
her head down, feeding. But the 
calf came back, and this time the 
cow saw me. 

Again 1 had a half ton of irate 
animal thundering toward me. I had 
an escape route planned: back into 
the safety of the woods at the edge 
of the meadow. But just inside, 1 
jumped on a damp deadfall and my 
feet went out from under me, I ex- 
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Super stern- wheeler for the Mississippi 

First overnight Mississippi passenger boal to be built in SO 
years, the paddlo-wheelcr Mississippi Queen would have Mark 
Twain gasping in awe, Stacked seven decks high, she boasts 
a swimming pool, automatic elevators, beauty shops, bars, 



restaurants, posh lounges and brass-trimmed grand staircase. 
She's 379 feet long, 68 wide and is propelled by a 35x25-faof 
steam-driven paddle wheel powored by oil-fired boilers. Her 
crew numbers 125, and she accommodates 500 passengers. 




Electric-powered model planes 

Battery-operated conlroMFne airplanes 
are the latest in flying-model circles. 
New Electro-Charge craft, 18 inches 
long with 16-inch wingspans, are pow- 
ered by motors driven by nlcad batteries 
recharged from a safe 6-volt supply. 
Three models — "'Fireball'' P-51 Mustang, 
'■Racer 1 ' and '‘Spitfire"— available at toy 
and hobby centers, L.M, Cox, 1505 East 
Warner Av@„ Santa Ana, Calif, 92705. 




Dog turns on lights 

Thieves may think twice when they hoar 
your dog bark and see fights go on fn 
the house as well. A sensor called 




Sun-warmed sauna 

Using "greenhouse effect" to warm things up, a new Solar Sauna needs no fuel, 
The 9 x 0-fool unit has a hinged reflector that drops to a 15" angle, directing sun- 
light to the urethane-insulated interior through plastic, heat-trapping panes, Result: 
ISO "F, inside when M's 47 U F. out. A bed of rocks holds in heat overnight Priced 
from 1 1495 up. Am- Finn, Seventh and Washington, Red Hill, Pa, 1607©, 



Barklight plugs between lamp and 
outlet and turns on The light when trig- 
gered by a dog's barking. The light 
stays lit for ©0 seconds alter the bark- 
ing has stopped. IE costs about $40 from 
Crime Stoppers, Box 67141, Los An- 
geles. Calif, 9006?. 




Jig those mitered frames 

Gluing mitered joints on picture or cab- 
inet-door frames Is easy with a new 
Porla-Preas. Pivoting corner clamps 
self-adjust from 0x0 to 36x48 inches to 
hold work square. Universe! Clamp, 
©995 Credos, Van Nuys, Calif. 91405. 
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fiction, and an ambulance, which 
may or may not. 

The thing is, a pleasant young 
fellow we know is out there trying 
to survive the mayhem with a mini- 
mum of wrinkles and shake-ups to 
what a blaring and fuzzy public 
address system assures us is "car 
number 23, a Ford driven by Larry 
Ross of Southport." We know he 
and the guys in his crew have worked 
hard all week in their spare time to 
get the ear ready for tonight, and 
it will be a shame if some turkey, 
staggering all over the track, takes 
him out of there, Our friend has 
about the only car in the race that 
comes even close to being prop- 
erly set up, and we figure 
he's duck soup to win Et 
at least make the feature. 

As the cars come 
around on the second 
lap, Ross has moved 
from seventh 
to fifth. In the 
process he has 
been bumped a 
couple of times, 
one a teeth-rat- 
tier from behind. Up 
cuts through Turn One 
quickly and economically, 
picks up another car, and 
slips into a comfortable fourth. One 
lap later he's running third, nibbling 
almost leisurely at the rump of the 
second-place car. 

Race continues 

Halfway around the track in 
front of him two also-rans '’get 
married” and on go the caution 
lights. We see a frustrated Ross 
slap his steering wheel; be f s run- 



ning strong, and the last thing 
he wants to see right now is the 
yellow flag. 

Hut the ‘'marriage" is brief. With- 
in u few yards, one car careens onto 
the infield, presumably out of it, 
and the other wobbles on down the 
track, its driver fighting to hold 
things together. One of the infield 
wreckers shoves the debris out of 
range and, after a I up-aml -a- half 
on the caution, the starter is fran- 
tically waving his green flag, sig- 
naling the resumption of the race. 
Ross stands on it and the Ford flies. 

On lap eight, as they charge into 
the turn in front nf us, 
the guy running sec- 



ond is 11 little too 
eager. He loaes it a bit and 
swings wide up toward the marblea, 
Ross zaps by on the inside and starts 
chewing the leader. He shoots high 
out of Turn Two, trying to take the 
guy on the straight, and even though 
he stays loud deep into Turn Three, 
he has to back off and let his man 
get away. 

I'm on my feet, screaming to Ross 
to stay put, for a moment forget- 
ting that a race driver is a race 



I t is a warm Saturday night in 
August and a friend and I are 
sitting in one end of a peeling-paint 
grandstand at a small "bullring" 
racetrack in the Connecticut boonies, 
Down in front of us on Turn One 
of a quarter-mile, slightly banked 
oval of dimly lit asphalt, 14 or so 
rather aorry- looking "race cars" are 
jamming through the bend, hoping 
to emerge reasonably intact. For a 
moment they look like a pack of am- 
usement park dodge-ems run amuck, 
and 1 feel myself cringe every time 
they give each other a rap. 



First qualifying heal 

Each driver has his eye on finish- 
ing sixth or better in this first of 
two 10-lap qualifying heats that 
will determine who gets to run in 
the feature. Winning the heat is pure 
glory, no money, and even if a guy 
goes on to win the feature, all he 
takes home ia $100, so the motiva- 
tion can’t be to get rich. Here, the 
siren call has to be to gain experience 
and — maybe — a bit of fleeting and 
strictly localized fame. 

This is stock-car racing so minor 
league it is sanctioned by no 
one. Standing by on 
the infield are two 
wreckers destined 
to sec a lot of 




Hot dogging it 
in the bullring 

In auto racing it’s the local short tracks— 
or bullrings — where the action is. 

by Bill Kilpatrick 

PM art: Chuck MeVieker 
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driver, period, and the reason he’s 
nut there is that he has to blow the 
doors off everything En sight. 

Last lap 

Rack at Turn One on the gun lap. 
Ross keeps his foot in it until the 
last possible split-second, then slices 
across the leader's nose, receiving 
for his effort a thumping rap in the 
left rear, shunting him somewhat 
out of shape. But Ross recovers 
nicely, gets the car sorted out and 
rolls home to take the checks red 
flag. 

It was, of course, a nothing race 
won by a journeyman driver in a 
once- was ‘62 Ford, the body of 
which looks like recycled wash- 
boards, but I’m tickled pink. I 
know I've got a big grin plastered 
all over my face, and anyone kink- 
ing at me would think my guy 
had just won the Big One at 
Daytona, Looking around me, how- 
ever, it's all too plain that this 
place and the racing we have 
just seen are light years away 
from Daytona and its tinseled thun- 
der. 

Flainville Stadium, just off Inter- 
state 84, is about 10 miles south- 
east of Hartford, If you didn’t know 
where to turn, you might have trou- 
ble finding it. We saw only one sign 
—a small, black A- 
frame perched in 
front of a gas sta- 
tion, its chalked 
legend reading, 

"Plain viLle Sta- 
dium. Racing 
Tonite, S P + M/' 

As an after- 
thought at the 
bottom of the 
sign there was a 
chalked arrow indicating 
we should turn left. 

The Stadium isn't 
stadium at all. 

There's the guard- 
railed racetrack, a 
single county fair- 
type grandstand, 
a couple of 
unspeakable 
restrooms, a hand- 
ful of competing 
refreshment stands, 
and, outside the surrounding fence, 
a dusty* open-field parking lot. 

Hybrid car* 

The infield occasionally offers at- 
tractions other than wracked-up race 
ears. On this night, for example, 
several posters, plus a scratchy re- 
cording played over the FA system, 
tout a shabby, mud-show circus 
slated to open at the Stadium the 
following week. (Looking out at the 
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dust and dirt and the litter and the 
general seed mess, it seems an 
unlikely locale for the promised 
“pree-meer” acts the recording 
assures us are “direct from 
the capitals of Europe.'') 

Racing at Flainville 
runs on Saturday 
nights from spring 
until fail and usually 
features hybrid (often 
wildly and ingeniously so; 
modifieds and a class of stock cars 
the local promoter calls " pleasure" 
cars that at other tracks might be 
classified as Hobby or Novice/ 
Sportsman. They are cars nearing 
the end of their racing lives driven 
by drivers just a notch above out- 
and-out novices. 

The 'pleasure' class 

The “pleasure” class can — and 
now and then does — include cars 
that once might have competed (or 
have been built to compete) on 
NASCAR's Grand National circuit 
The emphasis at rtainville, however, 
is on modified!®* the drivers of which 
compete for purse money of any- 
where from $500 to $7oG or $^00, 

But Ptainville, like other tracks 
throughout the coun- 
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offering similar 
racing programs 
on any given 
night of the 
week, encour- 
ages participation En 
the lowest, or “pleasure" class, the 
idea being to provide “on-the-job 
training" for drivers who just might 
attract a loyal following of fans, 
and who might one day move up to 
mndifieds. With this in mind, local 
rules are designed to hold the costs 
of racing to a minimum. For exam- 
ple, at Flainville “pleasure" cars 
must run on retreads; new racing 
tires are forbidden. Similarly, all 
engine parts must be off-the-shelf 



eo 




stock. Such exotica as racing cams 
and special headers are taboo. Tear- 
downs to insure compliance with the 
rules — particularly if a car wins 
handily — are random and frequent. 
As might be expected of racing on 
this level, its funs are, in general, 
a yeasty lot. The crowd seems to 
consist of young couples and family 
groups, often including toddlers, 
even infants. 

How Larry began racing 

Larry Rods id the proprietor of 
an Arco gas station in Southport, 
Conn. He and his guys pump a good- 
ly amount of gas, but the main busi- 
ness is car service. He enjoys a good 
local reputation as being a straight- 
shooter and a fine mechanic. Although 
he has been involved in one way or 
another in racing for more than 10 
years, he has been driving for only 
the past two, 

“It's something 1 guess I've al- 
ways wanted to do," he says “and 
finally, a couple of years ago, I took 
the plunge. We bought the car's 
chassis for $50 and built it from 
the ground up, working from photos, 
sketches and information we got 
out of magazines and from what 
we'd picked up from working on 
race cars and from hanging 
around racetracks. I know it doesn’t 
look like much, but we've got over 
$3000 just in the car. If Eve learned 
anything over this past couple of 
years, it's that there's no such thing 
as racing on the cheap.” 

Tires alone cost $1400 

Ross estimates that it costs about 
£2000 a season to run his car at 
Flainville, For this past season, his 
tire bill alone was $1400, and that’s 
at $40 a pop for retreads as opposed 
to $110-125 for new rubber, Engine 
parts he scrounges from junkyards, 
parts suppliers and friends. 

"We're running a 3E30 engine, so 
parts aren’t too hard to get,” he 
says, “but there are times — usually 
when Em going over my bonks — 
when I think a lot of 'em must be 
made out of pure gold." 

In addition to the car itself, Ross 
has dose to £2000 wrapped up in a 
converted school bus used to trans- 
port car, crew and spares to the 
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truck. An admittedly tired '68 Dodge, 
it tost Ross 

"But, like Topsy. it sort of 
■[Crowed/ and while it's no beauty, 
it at least keeps things warm and 
out of the rain." 

Racing with a partner 

Ross races with a partner named 
Ken Hart a, who has been driving 
three years. Under the banner "Rus- 
B«r Rating," a legend appearing 
prominently on the sides of their 
converted bus, Ross and Rarta field 
a two-car team* both in the ‘'plea- 
sure” class. Rarta also drives a 
Ford and this past season finished 
third in the overall point standings 
at Plain villa. 

"I haven't got the exact numbers/' 
Ross says, "but Kenny and I figure 
we came fairly close to breaking 
even for the year* which in this 
business means you've had a success- 
ful season. 

"Next year* if a couple of 
things fall into place 
and we're lucky enough 
to pick up a little 
sponsorship, we in- 
tend to race a 
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four-car team* 
one of which will 
be a modified, An- 
other fellow is gomg 
to drive the extra stock car* and 
Kenny and I will work it out as to 
which one of us gets to drive the 
modified, which we're both hat to do, 

“Look/ 1 Ross adds, smiling, “Pm 
2E) and Kenny's 26, and if either of 
us are ever going to go anywhere in 
this business, we've got to start 
trying to move up to a better class 
of racing/' 

Ross admits to having his eye on 
Grand National racing, but recog- 
nizes and respects the odds against 
hts ever getting a crack at it 

"The woods have got to be fob of 
guys, a lot of 'em younger than i 
am* who'd like the same thing, and 
I know most of us aren't ever going 
to make it* but heck, just once be- 
fore I quit Fd like to get a ride in 
a dynamite car. 

“I suppose a lot of people would 
think that sort of thing is crazy” 
Ross says, "but it’s my dream* and 
to me it’s as good a a any/’ 

The feature 

It is now a little past 9: SO, and 
intermission at PlainviUe — a sort of 
seventh -inning stretch during which 
fans cruise the refreshment stands 




and hit the biffys, or simply wave 
to each other and visit— is just 
about over. The first half of the 
program ran three heats of modified* 
and two heats of "pleasure” cars, 
so everybody knows the drivers who 
will run in the features* and the 
crowd is anxious for things to get 
underway. First one, then two, then 
several engines in the pit area, fire 
into action, and the dmis record 
is su nimarily silenced as the an- 
nouncer comes back on to herald the 
start of what he flays promises to 
he “a lam-bang racing action/' 
Because Ross won his heat and 
Rarta finished second in his* the 
partners will be running against 
each other in the stock-car feature. 
They’ve found themselves In this 
situation many times, unci it puts 
no strain on their 



friendship. In 
fact* because 
r Bart a is still a 

*■' contender for the 

season’s point champion- 
ship, Ross — barring his own 
chancy to win— will do all he 
can short of bold-faced ob- 
struction and foolish driving to 
help Rarta take the checkered 
flag. 

Starting way back 

One by one the cars in the feature 
roil onto the track from a gate near 
Turn Two and accelerate off down 
the back straight. They zap around, 
often weaving back and forth to heat 
and scuff up their tires before frill- 
ing into some semblance of order 
for the parade lap. Starting posi- 
tions have been determined by a sys- 
tem Ross has decided is pretty much 
the p ix) moter's whim. At best, it 
appears to be a rule-of-thumb handi- 
cap scheme aimed at giving every 
driver a crack at winning while at 
the same time giving Flainvi lie's 
fans the sort of racing action they 
expert to see, Both Ross and Bar la 
are fllotted well bark in the pack. 

The first attempt at a start is a 
fizzle; two ears tangle just as the 
green flag drops and must be pried 
apart. On the second attempt at a 
start, a third car accelerating out of 
Turn Three plows? into 



the w r ull and has to call it quits for 
the night. By now the fans are 
laughing and hooting* shouting both 
encouragement and abuse at the cars 
as they straggle by to get them- 
selves Lined up again. 

Finally, as the cars roll out of 
Turn Three, the {darter waves his 
green flag and the drivers pour it 
on as they head into Turn Four and 
shoot down the grandstand straight. 
The roar of their acceleration down 
the straight is followed by chirps 
and grinds and groans as the cars 
brake and set up for Turn One. 

A close call 

Ross and Rarta both pick up a 
couple of cars as they rifle through 
the bend* but Ross has a close call. 
One car on the inside is chattering 
through the turn* its rear end hop- 
ping out in a wide, bouncing arc 
that almost nails Ross, He receives 
only a slight thump* however, scoots 
through the loop at the end of the 
track and pops into fifth place. Am 
the cars hurtle into and through 
Turn Four, which we can't see be- 
cause it's olT to our extreme left, 
we hear a bang and see the caution 
lights flash on. Along with everyone 
else, we stand and look* our necks 
craning to see what has happened, 
Apparently there has been some 
kind of a smashup. The cars back 
oil and roll through our end of the 
track as the red lights halting the 
race come on. No Larry* For a mo- 
ment, my stomach turns, rollcage 
or no mileage. I've only just met 
the guy, and I like him, and I hope 
nothing has happened to him. 

One of the infield wreckers moves 
up and onto the track and disappears 
from view behind the knot of fans 
who have run down out of the stands 
and along the fence to aee what has 
happened- In a few minutes., the 
wrecker comes hack into view, drag- 
ging behind it a wrinkled "car No. 
23* driven by Larry Ross of South- 
port." It then dawns on me that the 
ambulance hasn't moved, so things 
can't be too serious* In a moment 
we see an unhappy Larry Ross being 
hauled by in. the car, his dejected 
eye on a right front tire and wheel 
burled in a mashed fender at an 
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Amplifier kits: 
Good sound 
with built-in 
savings 

by Andy Santoni 



Building your own amplifier 
from a kit la fun. and lets 
you gel top-dollar perform' once 
lor a minimum Outlay. Power 
amplirrefs like ihe one shown 
here are easiest ;□ btuld; so if you're 
an inexperienced kit-bullder, start with 
one -of Shem rather than a more 

complex preamplifier or integrated 

amplifier kit. 
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Amplifier and preamplifier kits, far left from top. are AC" 
Zaro-Oiaiortion preamplifier $90: Ace 35X?-wd(t amplifier, 
$150; Dyna PAT-5 preamplifier, $239; Dyna ST-300. 
ISOKZ'watt amplifier, $399: Heath AA-t640 r SOOX2-wat1 




amplifier, $1BQ (35X2-wait version, $130); Soulhwesi 
Technical Products 207/ B, ^0-wall monophonic amplifier, 
$7S; Schobcr TR-3M. 7QX2-wat1 ampler, $176, Below 
Healh AP-KM5 preamplifier, $130; Healh AN-20t6 Modulus 
I u nor/ preamplifier, $600-770; Dyna ST- 400, 2Q0X 2-wad 
amplifier, $504 wilh optional mciers shown, 



M oat of us Would love to own the 
ultimate amplifier for our hi-fi 
ay sterna, with knobs and switches 
enough for total control and enough 
power to drive any speakers to oar- 
crunching volume. What slops us is 
the price. 

But you can get a lot more ampli- 
fier for a lot less money if you make 
one from a kit — and you’ll make 
yourself a few evenings' fun in the 
bargain. Moat amplifier kits, espe- 
cially those from the major hi-fi kit 
companies look good, sound right 
and hold up for years. (And if they 
do give trouble* most kit manuals — 
especially Heath's — tell you how to 
track the trouble down and cure itJ 
How much do you save by build- 
ing an amplifier from a kit? About 
one-third the cost of the same am- 
plifier in a wired version. And since 
wired versions,, when available, are 
generally competitive in price with 
similar units not In kit form, you 
can truly save yourself a bundle — 



several hundred do I bra in the case 
of some top-of-the-line, high -power 
amplifiers. 

Which amplifier is for you? 

Kit or wired, amplifiers come in 
two basic types; “integrated' 1 mo- 
dels, with both the controls and the 

speaker- driving circuitry in one box, 
or “ separates," with the preamplifier 
stages and controls in one box and 
the speaker-driving circuits in an- 
other. 

Integrated amplifiers are Least 
expensive and easiest to hook up 
and use, which makes them the most 
popular type of factory-wired ampli- 
fier, But with more circuitry in one 
box, they're a bit harder to build from 
a kit, and the build-it-youraelf sav- 
ings are less with less expensive 
components, so most amplifier kits 
are separates, 

Separate preamplifiers and power 
amplifiers are usually easier to build 
than integrated amplifiers. In fact* 



l tower amplifiers are the simplest 
and easiest hi-fi kits* Preamps, 
though, are only a bit easier than 
integrated amps. 

The prime advantage of separates 
flexibility. Von can choose a com- 
bination that must closely meets 
your needs and fits your wallet. 
Also, you can change ft easily if 
your requirements change. 

If you live in a small room and use 
efficient speakers, you can mate a 
low-cost, low-power amplifier with 
a complex and expensive preamp 
that gives you all the control fea- 
tures you want, such as monitoring 
and dubbing facilities for two or 
more tape decks, two turntable in- 
puts and switching for extern a l 
graphic equalizers (page 1&8, Mov. 
’76) or noise reducers (page S2, 
Aug. '75 1 . Or you can get a pre- 
amplifier with a minimum of con- 
trols and a low price, Then, if you 
need to drive a pair of inefficient 
( Please turn to pape Test 
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The chopper they 
call when the 
chips are down 

This odd-looking helicopter has proven itself as an Army 
workhorse, super construction crane and ace unfoader 
of ships’ cargo. But the Skycrane's most impressive feat 
was putting the top on the world's tallest structure, 

by John F. Pearson 

SCIENCE EDITOR 
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lii |he alt pilot's sent, Larry Pravecek 
ii the 'look'" (top photo). The angled 
quiC" — a key -'Jevico in the installation 
operation < ,m be seen attached to tower 
section lying on ground (middle p hotel. 
Other vital pieces of gear are the cage 
■ it ; l spreader her underneath Ihelusslage 
(above). Lett: Copter airiitis section, 

St Pc ,: 'ul aR mechanics 





The wide view of Nth-eye lent — used In 
a camera rigged lo Skyerane's fuselage- 
makes it possible to sea CN Tower, land- 
ing gear and cage (at top) and art pilot (at 
bottom). Top, fighl: Skycrane hovers over 
1&0&-foot tower in Toronto. Right; Time 
out for refueling during operations near 
Laramie, Wycj. Pave Kohornen keeps eye 
on things from forward pi lot's seat, but 
Ihe aft control position is unoccupied. 



T he six-bladed rotor was turning, 
cutting a 72-foot-dia meter hole 
in the air of Wyoming'. A mechanic 
scrambled up a broach angled land- 
ing-gear strut fur a close look at the 
rotor hub on top of the fuselage. 
This was routine takeoff procedure — 
an oil leak would signal trouble. 

The mechanic climbed down, wag- 
gled his hand (everything was okay) 
and kicked away the wheel chocks* 
Pilot Dave Kohornen cased on the 
power. The rotor bit into the airl- 
and we lifted off. Within seconds we 
were skimming the sparsely grassed 
plain south of Ijtramie. The Sky- 
crane was off to do a day's work. 

Looks like a big bug 

In profile, the Sikorsky Skycrane 
has to be one of the oddest- looking 
planes ever built. It has a bulbous 
nose, a long* thin fuselage and wide- 
stanced, oversized landing gear. 
Aloft, it resembles a giant mantis* 
Hut the craft makes up in strength 
and stability what it lacks in looks. 
It ran pick up and carry up to 10 
tons under its flat belly and deliver 



the cargo with pinpoint accuracy* ns 
1 would sec for myself. 

The Skycrane is unusual in an- 
other way. too— it has an auxiliary 
control position. In addition to the two 
forward piloting positions, there's 
aiii aft seat where another pilot looks 
nut toward the tail through rt large 
plastic bubble that runs from above 
his eye level and curves under his 
feet, giving him a bcrd's-eye view of 
the cable coming out of the plane's 



fuselage, the cargo hooks and the 
cargo. From here, you "fly the hook." 

On this run, Larry Praverek Was 
in the aft scat. Larry is a lanky man 
in his m id-308, a friendly sort who’s 
logged nver 2000 hours in Sky cranes. 
He's a former Sikorsky test pilot, 
and people at Sikorsky describe him 
as "one of the best in the business.*' 

Perched on a step leading to the 
forward part of the cockpit, I sat 
next to Larry and shared his view 
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aft. Pilot Dave Kohornen — a former 
Navy flier who sports a luxuriant 
blond muatache — was up front in the 
right forward Meat, 

Larry and Dave Hy for the Erick.* 
atm Air Crane (■«, of Hillsboro, Ore. 
Erickson owns three Skyeranea, us- 
itiur them primarily for lumbering 
and installing powerline transmia- 
skin towers. The current job involved 
a 140-mile stretch running from 
southeastern Wyoming Into north- 
ern Colorado. They had been work- 
ing almost three weeks and com- 
pleted over 30 miles of towers, 

Erickson is a contracting company 
that does the whole job of installing 
powerlines — from putting in the con- 
crete footings for the tower legs to 
stringing the wire. Jack Erickson, 
the head man, regards the Skycrane 
us another tool. "It lets us do the job 
a lot faster, M ho says. 

Towers assembled in yards 

The typical Erickson operation in- 
volves establishing a marshaling 
yard every 10 miles along the power- 
line route. Tower sections are as- 
sembled in these yards. There usu- 
ally are three sections — legs, body 
and bridge — for each tower. The 
bridge is the wide top section from 
which insulators and electric con- 
ductors hang. Normally, five towers 
are set for each mile. In the marshal- 
ing yard, tower sections are tagged 
according to location. Sections 
marked 10 1, for example, make Up 
the first tower In the I oth mile; 20 3 
designates tower 3 in the 20th mile, 

On the current job. the Erickson 
crew was working the section be- 
tween the 30 and 40-mile markers. 
Larry told me that the first few lifta 



The bjg. muse fed bird has proven useful 
lor placing heavy equipment or rod Hops 
(below} and for selective logging frigid), 
The Sikorsky Skycrane has 1wo4530-hp 
turbine engines, a 72-f oat-diameter rolor 
and boa sis a maximum speed of 126 mph 
and a range of 230 miles. The helicopter 
is capable ol transporting 10-ton cargoes. 



Making II took easy, Ericksons Skye rune 
carries an SOOO-paund bridge section over 
Wyom i ng plain as power I me j □ b prog ress as , 

would be for Installing bodies and 
bridges on legs already in place. 

In this type of operation, incredi- 
bly smooth teamwork is needed. 
Wearing intercom -equipped helmets, 
the two pilots talk almost constantly 
— and not about the weather. Though 
they face in opposite directions, each 
knows exactly what's going on at any 
given second. I was wearing a head- 
set, too, so I could listen in. 

Dave (lew the big chopper up to a 
couple of hundred feet, then made a 
beeline for the nearest marshaling 
yard to start in where they'd left off 
the previous day. Larry consulted a 
chart. “Start with 34 2." he said. 

In the yard area, the chopper hov- 
ered over a bridge section. Whan we 
were in good position, Larry said. 
“I've got it," and took over with his 
controls. Riggers on the ground 
grabbed the helicopter's four cargo 
hooks and snapped them on cables at- 
tached to bridge section 34 2, Larry 
told Dave to take over, and off we 
went, the Skycrane not even breath- 
ing hard. 

Within minutes we were hovering 

fPteas a turn Jo a aca 152 1 
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FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EPITGFI 




I had a chance to drive the new 
four-cylinder Gremlin in South- 
ern California recently , Frankly, I'd 
expected a not particularly inspired 
car tu he made even leas so in the 
new version. 

Hut to my complete surprise, the 
lightweight four-cylinder AMC en- 
gine takes this car out of the “make- 
shift” category (it is, after all, a 
chopped-tail Hornet > and makes it 
— at last — an integrated, pleasant- 
to-drive, economical machine— seme- 
thing Et should have been from the 
beginning. 

First, let's talk about perform- 
ance. [ drove the Four with both the 
manual four-speed transmission and 
the three-speed automatic. Accelera- 
tion with the Warner four-speed 
feels amazingly strong; actually, it 
probably faeU stronger than it is — 




Gremlin's new, Icur-cylinder, in-line pow- 
erplgnt is an overhead-cam design that 
originated with Audi, li lightens front end, 
giving the ear better handling. 



Driving 

thenew30-mpg 

Gremlin 

American Motors's new four-cylinder engine 
Is just what the Gremlin needed. 




Improved economy, handling and modest poco make restyled Gnsrnlm Four a good value. 



in the same wsy as the old VW 
Beetle. Zero-to-fiD mph time and 
quarter-mile elapsed time take ex- 
actly one second longer with the 
Four than with the 232-eJ.d. Six 
(16 vs. 15 seconds and 21 vs. 20 
seconds, respectively). That's not 
half bad considering the gain in 
fuel mileage. 

The Warner four-speed has long, 
long second and third gears that 
wind out to an uncomplaining 50 
and 70 mph. This means good pass- 
ing in tight highway situations. I 
recommend the four-speed over the 
automatic for all-around perform- 
ance and gas mileage. 

On the topic of economy, I aver- 



aged 28-7 mpg in normal driving. 
This was with the automatic. About 
half that came in town, the other 
half oil the freeway, AMC pegs the 
numbers at "up to 25 mpp in city 
driving and 35 mpg in the highway 
cycle.' 1 

What about handling? It s better 
with the new four-cylinder engine 
than with either of the first two— 
the in-line Six and last year's 304 
VS. The Six (actually in two dis- 
placement versions* 232 and 258 
c.i.d.l is still available, but not the 
VS, Both those powerplants tended 
to make the Grem nose-heavy. Han- 
dling never did feel right, nor did 

turn lo ome 



GREMLIN ENGINE COMPARISONS 




AMC Four 


Bate AMC Six 


Enfltn# lyp* 


In- 11*0 Fopr, t?el1-tlrnran overhead-cam, 


In-line Si*, puahrod overhead 




c a si - r on blo-ok, aluminum crossllaw 


spumss. ciii-l ron bioo/head. 




hoed, flve«mini. water cooing 


aawan mams, water cchj ling. 


DlipliC^rotm 


521 Q'j. in.yiea^ eg 


r& tu in./SHH cc 


B«» md tlro«t 


3 ^11 J 3 32 in. 


3.75 m 3.50 In. 


Ccn¥ipr***lfln- r»Ela 


4.1 :t 


a.0;1 


Blip <£> rpm 


sq @ sqoo 


60 @ 3050 


Torque fprrt 


io& @ seoo 


153 $ 2200 


Goglm wdflhl {appro*.) 


E35 Ibi 


■1 95 ibs. 


Carburetor 


Z-bbl. 


1-bbl 


Car curb walghl 


2b5C lbs 


2741 lbs, 




Nnta: Exlernal and miernal car (Jirasmaitma ar# IdefiHeil 




tar nil Gramlms. whalher powGrod by 1hn Four or Ilia 5w 
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PM OWNERS REPORT: OLDSMOBILE CUTLASS 



Why did owners make Cutlass 
Detroit’s 1976 best seller? 



A nationwide survey based on 
940 t 928 owner-driven miles 

by Michael Lamm west coast editor 



Note' Thu Culfatt jfuu to# In 
ttieaa phoKj* > b ?, Id? 7 model, 
wftile Iflgf &unwy compnaas 
owners of I^Tfl Cuiln»ao» »h0 
pouQh! Ihflir caret Iasi July. 
Since (he Cdr, * red-lujr setter 
leal year, ia Du I I ill I a changed 
Tor *77, PM behaves- that there 
should he considerable inlere-si 
in evhat I neat! owners have to 
say about theiir Mr*, 






Sporty looks of the 

Cutlass and owners' 
good experience with 
previous Oldses 
account greatly tor 
car’s success. But 
short rear deck cuts 
trunk volume and 
rear-seat legroom — a 
concession to styling. 
Most owners opted 

tor aso-c.i.d. vs 
and praised its 
miserliness with gas. 
Cutless S spans Same 
wheelbase as down- 
sized 1977 Delta 69. 







O ldamobile surprised even itself by making 
the Cutlass 197fTs best-selling single 
model. The 1977 model is little changed from 
'76 and the Cutlass phenomenon is expected 
to continue. 

Why Cutlass? What's no great about this 
car 1 ? For the answer, we went to the owners 
of 197b models, asking them specifically what 
tipped the scab in favpr of Cutlass. We also 
asked what they like best and least about their 
cars: how they rate such things m workman- 
ship, dealer service, reliability, handling and 
comfort. 

The primary sales appeal turned out to be 
— not surprisingly — sty! in g, Raves a New- 
York teamster boss: “I like the sleek lines of 
the Cutlass, which make it look like a sports 
car while having the comfort of a luxury car.” 
An niiiHUg stock clerk echoes: “Its styling 
is excellent; makes me feel good to just sit 
in it and have people stare at me/' 

“I've always liked Olds," agrees a New 
York highway worker, “and the ’7b model is 
beautiful, Too, Oldses don't rust as fast as, 
other makes of cars." And an Illinois mathe- 
matician : "T looked at alt the 1976 cars and 
liked the Cutlass's looks best; also found it 
best for ray needs." All told, 52,6 percent of 
Cutlass owners listed styling as their No. 1 
reason for buying. Then fully 01,4 percent 
ranked styling as the outstanding and best- 
liked feature of the Cutlass, 

Another powerful buying incentive turned 
out to be riding quality. According to a 
Georgia military man, “I've had many com- 
pliments from passengers about my Cutlass’s 
ride." A West Virginia engineer: "Quiet, 
smooth ride; I'm not tired after long trips," 
An Indiana computer programmer: "'This Cut- 
lass rides very smoothly and is practically 
noise less at all speeds/' 

Ride and handling, however, sometimes work 
against each other, Several of the owners 
mentioned that the Cutlass tends to feet 
“jiggly" on rough roads. Comments a Florida 
marine biologist; "Comfortable, quiet ride on 
smooth surfaces and interstates, but slightly 
difficult to control on gravel or washboard 
roads/' 



Betide* ftlgh-tpted 
cornering, owner* 
I to* I foe Cut lass ’■ 
ease at handling in 
IrfiHic and in 
parking tpsts. 



Sliding ttlll account* 
tor more car sales 
In ilwE country than 
Any other toe tor, 



Old* pioneered th* 
use of plastLe fender 
inner liners. 



The rubber worker*' 
strike in Akron had a 
tol Of 1976 owners 
waiting lor spares. ► 



you have to realise 
the! the abort mar 
deck end long hood 
give l he CulLit* it* 
iwodpy styling. 



Even so, owners praised handling in gener- 
al. "Nice ride," says an Arizona plumber, "and 
ray Cutlass Salon with the extra suspension 
doesn't wallow around corners like most cars 
in this class," A South Carolina salesman 
notes that even without the optional heavy- 
duty suspension, “It doesn't away in the 
curves and ta a solid, sound automobile/' 

When we asked Cutlass owners to U^t speci- 
fically what they tike best about their cars* 
we got -among others — the following replies, 

“Drives like a dream. The Brougham seats 
arc far superior in comfort to any others I've 
sat on. Really good detailing/' — California 
housewife. A Texas farmer: "Great handling 
in heavy traffic; can see well out of car; good 
gas mileage," 

A Colorado auto mechanic: "Quiet, smooth, 
good acceleration, good mileage, classic looks, 
handles well, solid car, good visibility," A 
Michigan cashier; "Makes me feel like I’m 
driving a much more expensive car," “Five- 
speed overdrive transmission is a dream!" — 
Montana student, "Cruise control makes tong 
trips a pleasure/' — Illinois consultant. 

On the minus side, here are some listings 
of specific dislikes. 

"It would he nke/' writes a Michigan tech- 
nician, “if the price could he lower," It's not 
real high, but Fd like it less expensive," 

"I had a fiat tire, No npare, A friend helped 
me out. Still no spare. It's been four months/' 
— Michigan department manager. An Illinois 
machinist: "Rear leg room could be improved, 
and so could trunk space," And a Wisconsin 
beautician notes: “Cara should he inspected 
better at the factory. My time is just as 
valuable as the men who make the cars." 

Comfort elicited praise in general, but 41.5 
percent of the owners we surveyed rated the 
back seat fair to poor. In the same breath, 
they mentioned that there ought to be more 
trunk space. A Georgia sales manager made 
this observation: "There's not enough leg- 
room in the buck sent of this car, but 1 bought 
il for only two or three people to ride irt at 
a time." 

We asked Cutlass owners what changes 

il A'caEg tym re page? ?5e) 
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More metaMlakes for the finish 
and more muscle for the engine, plus 
better safety procedures and performance 
standards are featured in this year’s new boats 



by Bill McKeowfl boating editor 

N ew designs, performance, con- 
struction materials, styling, 
outfitting and powering make up 
the hot news in pleasure boats this 
year. 

Prices and values have both gone 
up. Below the waterline, improved 
designs are making for smoother 
riding. Refinement* aboard provide 
more comfort and convenience, 
Fiberglass is the league leader for 
midsize mass- production boats. 
Aluminum is a favorite for skiffs 
and rental rigs that must stand 
up to considerable hard treat- 
ment. ARS and other plastics 
have proved very successful when 
used by companies that can handle 
the necessary production methods. 

Wood still is the choice for 
many custom-built craft, and is 
well-suited for the kit and back- 
yard builder, or any boatman 
adding built-in compartments, 

For adventure 

Rough- water runs are becom- 
ing a popular new sport and a 
number of new craft for white 
water are the result. Best for 
bouncing a group through rocky 
rapids are the chubby inflatable*. 
These must he made of rugged 
material to resist abrasion and 
punctures; inexpensive pool-toy- 
type vinyl won't do — and is dan- 
gerous. A good inflatable boat 
costs as much as one that is 
rigidly built, but is often more 
versatile. 

Fiberglass kayaks and canoes 
of aluminum and various plastic* 
are surf-riding and sluicing down 
many mountain streams. Shown 
here is one of three new models 
from Coleman, made of a plastic 
called Ram-X and reported to have 



superior abrasion resistance. They 
come in 13. 15 anti 17-foot lengths. 

For sailors 

Sa itc raft are getting longer with- 
out getting wider, Chester's new 
Herreshoff 2G stick* with the 8-foot 
beam that makes trailer ing possible 
without a special permit; it's built 
in both keel-centerboard and fixed- 
keel models. Other sailboat builders 
are also inching up past the mid- 
20s in overall length. Even sleek 
catamarans, like the Stiletto we 
selected from Force Engineering in 



Chrysler 1 * new 2G is designed to be 
trailered, has 6-loot headroom, sleeps 
sin in vee bertha lorward, two side 
berths and a double under the cockpit. 



Sarasota, Fla,* has ft broad 14 -foot 
beam to support its 27 -foot length, 
but can compress in width to V 2 inch 
under 8 feet with a clever midship 
telescoping arrangement for trailer- 
ing. 

For fishermen 

Anything from an inner tube up 
to an ocean-going yacht can be the 
right size for an ardent angler, but 
some are better than others for 
boating fish. This year the bass boat 
is back with mere styling and 
accessories, upholstery inside and 
metal-flake finish outside. One 
trend is toward fishing craft 
slick enough to look like bow- 
rider runabouts with open fore- 
decks, fancy enough for family 
boating %vith the pedestal fishing 
chairs lifted out, and fast enough 
for water skiing. 

For fishermen who insist on 
over-powering their craft, there 
are now models that can take the 
big 175 and 200-hp outboards or 
mount big-muscle sterndriv® in- 
boards. Excessive speed is now 
safer, though no more gen si Me, 
for fishermen racing out to a 
favorite Junker hole. 

Offshore models continue to 
offer healthy high freeboard to 
keep the waves out, plus deep-V 
hull design to ride over them 
more smoothly, A center console 
for steering and engine controls 
allows anglers to move around 
the edge of the boat while fight- 
ing fish. WeUcraft and Grady- 
White have a passageway around 
a central cabin for the same pur- 
pose. 

Except for outriggers and 
dmvn-riggers, gunnels are kept clear 
so the fisherman will not foul his 
line while fighting a big one, New' 
this year is the appearance of small 
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ftunatmui performance and bow rider 
accommodations with open (oredeck 
are buih into yellow Steury flop) 
powered with 35 E Yin-rude ou: board. 



Hammond V-1950 El Dorado Elite at leU. 
one of six Hammond models, comes wilh 
luxury accessories, silver or gold 
finish and hidden fold-down soFi top 



Newest from Glaalrtm. !he SSV f 77 

vritb siBrndrivo or ouJ board power 
introduces a constant-sec I -on veu 
null lor smocnh yet siable running 
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if have been 
■ xrujnncth under 
pTand flatter bot- 
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Mftiiv mm peine* are addin k tra 

*om pint forma to make boarding 

from the witter ami filer and safer- 

kwlur \% which in a »tronirer 

lirhli'r but more expensive con- 

-slrieet i.-ri nmieriul, jx beanp ext*«*ri ■ 
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meiited with, 



KeAnrmaiile site h a- a windshield 
aectimi that ie lowered electrically 



the deck in j< vaila hie from 
" I'mriper tope are turn-l 
craft ami runitboul 



inti 

rohalt Boa 
iiijr pontoon 
into cruiser*. For a price, this year's 
skipper should And his ideal dream- 
boat ft a a 



still eta h a ppilerable 
?7-foo< calamaran that 
claims speeds of over 22 
mph, nos doublo berth 
jfi eacti hull, slreamhneci 
co cup it canopy, bracket 
for tO-hp outboard 









Bowrider with bonus built-Jna. Rally 1 19DSS 
(left and above) from Mirtd Marine Drv 
has S.idi> setdstnat convert to bunK^, roar 
seal with wet bar under, convertible and 
canvas top hidden under rear upholstery. 




Hydro Stream Vamp trom Pipkorn Industries 
combmos ski* boa: look (at lop) w i c h open 
foredegk. Us rated tor 140 bp and tops 43 
mph when powered with 05 Merc shown. 



Checkmate runabout (above is another 
design combining Hot sk.-boat louk wllh 
added settling spate lorward ot the Mvmd- 
■shield. Rowe* is now £ vaurudo MO. 



Padded and posh, (he MFG Gypsy Star 1 7 
wraps the bowrider banquette seal in 
upholstery (left), has sunlounger seats 
in cockpit, swim ladder next to Merc 1/0. 
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ClirHXTMi*r/comp*u roc binnacle 
ur deck mourning ieti* where end 
at what angle: Goldberg a 



Propel Up r pro lector guard kit Prom 
Evinrude and Johnson dealers installs 
on outboards ol 511* lo 25 tip 



Best new 
gear for 
skippers 

A dd-on* that add I hi- moat to 
hoots thia year range front 
pimple Lam tab proof plant ic r lent a to 
pocket ukclroitfc' cu leu la tors ihut 
tan 1 h‘ programmed I" do the arith- 
metic for cekatial navigation, The 
SK-^2 finm Texas Instruments uaer 
magnetic card* for Utl navigational 
programs and can help tell you 
where you arc for about S3G0. Eor 
converting 1 nautical miles to land 
miles and for other preprogrammed 
conversions. an £80 Sharp Electron- 
ics El, -8300 will supply answer*, 

An ox am pie of a simple and much 
leiw expensive improvement is a nut 
mid bolt from Mercury for mount- 
ing larger bolt-on outboards, The 
nut is rounded so that a special 
keyed socket is necessjiry to t ighten 
or remove it— an excellent way to 
discourage a thief using an ordi- 
nary wrench. The stninleitH^teel 
hulls conic in pairs nod are culled 
l he Lock- RU c Security System, 

Stern drive liters also have a cou- 
ple new accessories available. Stern 
Step, from Ray mac Industries, 
Homestead, (■’la,, provides perma- 
nently mounted boarding ladder 
steps halted on top nf the drive for 
easy reboanling i with the engine 
turned (ilT). A small outboard nmt in- 
mounting bracket can also tie 
mounted on an outdrive for added 
t lulling ur auxiliary power. Il's by 
I "& [ > Enterprise, La Porte, iud. 

A system that is designed Ln scare 
away bn rnacks by mounting sound 
I ran sm liter's inside the hull i s railed 
Aqua Sonic Hull Tender. It coria-s 
from Aqua Sonic. San .fuse, Calif.,, 
and reports arc that hilling or 
even rack music can he used, depend- 
ing probably on what your local 
barn neks dislike the most, l-'ur 
sounds to warn of approaching bad 
weather, [wtnbte Storm Alarm 
Weathrrnkrt radios can be set to he 
triggered by National Weather Ser- 
vice transmitters . — Bill HfrKt'nwtt 
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Mew mtot-eulbwafde odef exir* puto it lew weight. lEtka has eight guns models and 
i wo nlscii'ici, including 2 5 (A) find 1.2 ffi) lip. luhQhly Mila II fCI ha? Id hp fli 
17V* pound* Crum* n Carr* fOt bv HMC Tofrefic# Cant Is 1 7 hp 12 pounds. 



P*mat« tl*«ring Tor STrtS.ll OuL&O.ud* 

ii possible wiin a. mechanic*! steering 
eltechmeni ioi from Westwmd Products. 
Denver. Dliconnoel when ftrnovmQ (ho 
moiqi is quick, end molar clump* 
hold bracket (ransom plate in place. 



Lea* hole* end more tefety ere daunt 
lor 3M Liquid Carpet coiling that uar 
sound -dampening and belter (notion 
lea lure* when pa Idled In been c*na«* 




Bilge pump (Jesig-ried lor 
la^bk" muscle ijowar 
mounts howoniaiiv or 
vertically OMC Parts 





Hal baddy one undar «jich hull can ion 
a SOC-pouno catamaran to launching 
site arid who ihe water Uni la flit 
avaiEobtp Irons Gagne Assoc 10 Un 




Outbopfd Motor Lock mad* by the Mas lor L ock Co 
Milwaukee slide* over clamp handles or mosl motors 
and a raceised padlock prevails thati &t your motor 



TIN control in the palm ol the hand 
«» how available with « l rim switch on 
lha -hfoiri** Ol Johnson* anrf Fvimude* 




Remote reach i& provided with extend*) 
giuss throttle and push pull shiii by 0» 



Autopilot Convenin' nca usiOjj saturable 
corn pa*# w.lh no moving pant, Itoin 
is st*i nr helm or s leered by hand control 



Trip-anchor, fiy Viking Products or Mercury 
Marine, has siida on shank that allows 
'ogled anchor to tie recoved Backward 



An outboard 0-411 bf added tc 
almost any hull with the OMC 
Auxiliary Motor Bracket using 
spring loading to lilt up 
when motor is not m <j«u. 
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You're hitting about 120 miles an hour." my helmet r&dto and come past close enough for a picture/' I was busy noting 
announced alter 3‘d reported my rpm reading to the chase trim angle,, rpm readings, till and radio mike buttons on the 

b o at. "'Mow let's see if you can give us a wave with one hand steering wheel, but got up my courage for an in slant — end waved. 



How to take 
the world's 
outboard 
championship 

PM’s boating editor takes a 120-mph 
racing lesson from Team Mercury ace 
Reggie Fountain, world’s fastest outboarder. 




by Bill McKeown 

BOATING EDITOR 

44C tJ ppone a I'ltjUtliif \ti rhtt tiirtt 
reader want* your title 
what's the secret V* I asked Reggie 
Fountain, "What would 11 take to 
heat you?” 

Reginald Fountain Ji\ of Turbo m, 
N, C., is the world titteholder of the 
Union of International Motorboat - 
ing Class QZ — the test that allows 
art much power aw you can got from 
an outboard motor. You race against 
the world's best drivers storing the 
world's fuateM boats in the world‘s 
b igg eat league. 

There are millions of outboard 
owners — over 7,64!),000 In the 

United States alone — and a I moat 
every one would like to be the fast- 
est. Last aummer at St. Louis, Reg- 



PM ohoEM - Jim StiN.i:nka 



World Unlimited champion Reggie 
Fountain stands on deck of his 
76 to check ma oul on starling 
sequence. At right, ho hangs 
her high with trim cranked lo 
plane on ihe edge with minimum 
welted bottom surface for 
maximum speed, Todays power 
allows tunnpl hulls to be 
designed with slightly less 
lilt and more stability, 
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gie finished first in the OZ 
championship driving the souped- 
up XS Hi- Performance version of 
the Mercury Black Max 122-cll .-In, 
Y6 outboard, pushing a Molinari 
tunnel hull. 

"But how did you do it? How 
could our readers get 10 0-plus miles 
per hour out of their rigs if they 
wanted to try?” in an exclusive ses- 
sion for PM, Reggie not only ex- 
plained — he even showed me. So 
here's the inside story. 

Learning how 

Starting eurly isn't everything, 
but it helps. Reggie got his first 
fast bout at 12 and began racing at 
Tl. Summers were a chance to con- 
tinue boat racing on the Pamlico 
River and Bound at Washington, 
N, t'„ hut full meant football half- 
back oil the Turlim'd High School 
team, and akeel championships while 
he Weils getting business mid taw 
degrees at the University of North 
Gandina, Once established in his 
own insurance business, however. 
Fountain bought the best twin-out- 
board tunnel rig he could find. 

Bonn Reggie was winning na- 
tional races and joined the Gkstron 
factory racing team in 1SKT1. When 
Glaatron gave up closed-course 
competition. Reg went back to win- 
ning as an independent until the 
Mercury factory team asked him to 
Join, Now at 'IG and still a winning 
member of that team, he is down 
three pounds from his high school 
halfback weight of 146, jogs several 
miles a day to stay in shape, runs 
his business, competes in races 
around the world, and has set seven 
world records and taken eight na- 
tional lilies. Keeping active, he ad- 
mits, may be one of Ihe secret*. 

The machinery 

While you can buy alt the high- 
performance equipment from Merc 
dealers or the factory and edge out 
the factory drivers on occasion, it's 
not too likely. Team Mercury does 
so much testing and preparation 
work before an event, Reggie notes, 
that it can lead to a world cham- 
pionship. Before a big race, Gary 
Gurbm-ht, Merck director of rac- 
ing and high-performance products, 
may duplicate the course to be run 
in Phoenix, Miami, Dayton, Havasu, 
or Park, Ue'tl do this at Mercury's 
Oshkosh, Wis.. northern test center. 
The drivers will try every possible 
combination of propellers, trim and 
setups., and an analysis will t>a made 
of what the competition is likely to 
run a a well. If the decision is that 
it will take 130 mph to win, the rigs 
wilt be tuned to accomplish it.. 

At a recent event where exotic 




fuels were allowed, Garbreeht re- 
members he saw the competition ac- 
celerate out of turns with high 
rnofttertuils of spray and reckless 
bursts of speed. His analysis: They 
were injecting quick jolts of laugh- 
ing gas i nitrous oxide > into a ivitro- 
methanol fuel mix. The extra boost 
was a trade-off against engine life. 
Radio instructions went out to the 
Mere team to push the opposition, 
and the strategy worked as the com- 
petition motors blew before they 
could complete the race. 

Radio is just one refinement that 
helps make today's winner. First 
citizen band and then special mo- 
bile units used by Indianapolis driv- 
ers were tested but did not give 
Mercury the reliable clarity desired 
Finally, special frequencies and 
equipment were selected and thou- 
sands of dollars poured Into this 
project. The result: a transceiver in 
each team boat, a microphone and 
earphone in each driver's helmet, 
and a rig ashore in the control van 
to let the race manager tell drivers 
when to pit stop ts coming up, dis- 
cuss threatening water conditions 
or overtaking boats, learn in ad- 
vance of malfunction sounds and 
symptoms that may require a stop, 
and warn of accidents or obstruc- 
tions ahead. Time and expense were 

Speed flefil in Ihe cockpil (bolow) 
laces steering wheel with buttons, 
left and right, lo trim out angina, 

Trimming in is controlled by a switch 
on left lootresl, while under right 
fool is throttle. Center steering 
button opens helmet radio mike. 

Center dial on wheel is tachometer, 
and no soeedometer is included la 
distract driver. Cord on seat is 
emergency kill lanyard 1o shut gif 
engine if driver Is thrown out of 
the boat. Fountain (top right) wears 
a protective plastic vest that fits 
under standard parachute-strapped 
lifejacket like Gen (ex I'm buckling 
on. Special Team Mercury van. 

(lower right) holds machine shop 
plus one or two racing hulls that 
are off-loaded on trailer’s down ramp, 



approved by Merc president Jack 
Reichert and engineering vice presi- 
dent Charley Alexander because 
th is gives what they demand of the 
racing program; success and safety. 

The test 

Because I had checked out in fast 
equipment before, Reggie let me try 
out his wo rid -record boat to feel 
what speed over water can be like 
today. Team Mercury goes first 
class — an elegant tractor trailer 
with machine shop forward and 
ramp aft to roll out one or two race- 
boats aboard arrived at Whicharrfs 
Marina with No. 76, Fountain's Spir- 
it of '78, for launching on Pamlico 
Sound near Tarboro, 

Reggie, Garbreeht and crew chief 
Jim Schuenke preflighted the cruft 
cure fully and then eased Reg into 
the water and beaded him out, ready 
for lire- up. With a throaty mar and 
spray of propwash, 7(> aimed off- 
shore and we followed Ui Reg's 
Grady-White chase boat while talk- 
ing to him with our walkie-talkie. 
Transmission was crisp as he opened 
up a long rooster tail and pulled 
away from a photo plane overhead. 

Back at the ramp, 1 buckled into 
my Centex jacket, reviewed start- 
ing sequence with Reggie, anti then 
flicked on boost and starter. Spray 
stung my face as r picked up speed, 
and 1 dropped the face shield and 
accelerated with less porpoising in 
the 40 to 80 mph range than 1 re- 
called in other tunnels. The boat 
mounts no speedometer- — you're rac- 
ing against competition, rmt dash- 
board gauges, Garbreeht astutely 
feels — and the one dial oil the si tier- 
ing wheel is the tachometer, I held 

i >') twin r-- j : ii ft: 
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Computer kits vary in size and nature. Shown 
here are. T. KiM-t ccmpuSer with Keyboard and 
display; 2 Manorial Semiconductor SC/ MP 
computer board; 3 Jolt computer board; 

4 Oiivpr OP-BOA tape reader; 5. Ro'Che' 
controller for tour cassette recorders: 

6. Southwesl Technical Products AC-30 cbsscMh 
I nterface; T. Heathkjt I P-271 8 tri-voltage 
power supply; 8. Intel SDK- BO computer board, 

9 E8l Mmi-Mie computer. IQ. Lear-Siegler 
ADJv(- 3 a terminal with numerical keypad 
accessory; it. MlTS Altair 6&D computer. 






Home computer kins: 

The hottest new angle 
in America's 
newest hobby 

A rundown on 16 kits, plus a 
report on building one. 

by Ivan Berger elect h on ics editor 



T he grin on my face, anti the bags 
be ii eat}) my eyes had everyone 
thinking I'd been on a lung round of 
late-night parties. But it was a six- 
week computer binge instead, 
During those six weeks, I lost a 
lot of sleep, used n lot of solder, 
and totally changed my ideas about 
what home computer systems are 
like — and what they're good for. 

They're not good just for working 
with numbers. Computers can do 
almost anything — provided you can 
figure out or find the programs that 
tell the computer how to do it. 

l H 'or example, a computer can not 
only keep your address and, tele- 
phone list up-to-date and alphabet- 
ical, but it can search through that 
list to identify the numbers that 
showed up on your long-distance 
telephone bill. It can keep track of 
who sent you Christmas cards for 
the East three years, anti who you 
sent yours to. 

Give it the mileage and gallons 
for every tank of gas you've fed 
your ear, and it can tell you what 
mileage you got from the last tank- 
fill* what your mileage has been for 
the last thousand miles and how wail 
that compares with what you gut 
last year. 

Sit an AM radio down next to it t 
and the computer can play tunes in 
pulses that the radio picks up. 

Use it to reconcile your checkbook 
with your statement, and the com- 
puter can also tell you which checks 
haven’t cleared, find when the check 
for a disputed bill did clear, and 
summarize deductible items. 

Add some accessories, and it can 
draw pictures on a TV screen — even 
animated ones — in color. Other ac- 
cessories let it keep track of the 



time and date (shifting automatic- 
ally to and from daylight savings, 
accept and answer telephoned com- 
mands, even turn your furnace on 
and off. 

So far, all my system's done is 
play games, because the programs 
I need for those are readily avail- 
able, And I've already written some 
simple game programs myself, 

As 1 learn more about program- 
ming « it's challenging, but net latck- 
breaking to learn ), I'll write my 
gus-mileage program, then my 
checkbook reconciler, then a full 




If* more lun and cheaper to build a kil 
than to buy u completed computer. 



bookkeeping program — but not in 
lime for this year's taxes. Shucks, 

It's easier to learn programming 
when you have a computer at hand 
to test your programs as you write 
them, and show you your mistakes. 
But first you need to pick your sys- 
tem, because programs written for 
one computer won't necessarily run 
on one of a different type. Programs 
written in HAatC or other "high-level 
languages" [see gloss ary, page IG’J i 
are an exception; They can be modi- 
fied to run on other computers which 
talk that language. 

So the hardware of the system 
must come before the ''software" — 
the programs. And as you can see 
from our photos, there's a stagger- 
ing array of hardware from which 
to choose. 

Making it a system 

The computer Itself is just part 
of a system — the part that handles 
all Urn logical manipulations and 
stores the data and the programs 
that toil it what manipulations are 
required. At a minimum, you'll also 
need jl 1 ‘terminal" with a typewriter- 
like keyboard that lets you com- 



municate with the computer, and a 



PM builds 16 kits and semikits that can; 

■ Monitor furnace fuel consumption a 

m Do family bookkeeping a 

• Do homework i 

■ Check Ton 5-d i atan cu calls I 

■ Keep a kitchen inventory ■ 

• Ploy games l 



Balance your checkbook 
Design circuits 
Keep family nutrition records 
index your record collection 
Keep yum Chrlalma-a card list 
Chock your gas mileage 



And with a few more accessories, a computer can; 

■ Answer your telephone * Keep laic records 

* Guard your house ■ Type your tel tors 

* Draw pictures ■ Keep your social calender 
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TV screen or printer which shows 
what you've fed to the computer 
and how it answered you. 

The memory inside n computer ia 
limited (though you can add more, 
within limits i, and it forgets every- 
thing when you turn the power off* 
So it's very handy to have a "bulk 
storage 1 ' device which can hold pro- 
grams you're not using and feed 
them back into the computer when 
you need them again. It’s also neces- 
sary to have a bit of Read-Only 
Memory (ROM) that doesn't go 
blank when the power ia off. This 
bit holds the program that tells the 
computer how to start itself up 
again. 

Computers are dumb 

That program* called a “monitor' 1 
is moat important. Computers don't 
know anything unless you tell them 
first; Not just when to come in from 
the rain, but also how. When you 
first turn a computer on, before you 
can run any useful program, you 
have to retrain it from scratch to 
accept a program from your termi- 
nal. That's a long, boring process* 
and, one tiny error can wipe out all 
your work and force you to start 
over. The monitor — a “wake up and 
eat your program I' 1 program — does 
it for you. 

Bare boards 

The computers themselves come 
in a wide range of forms and prices. 
The starkest are kits such as In- 
tel's SDK-80 ($350}, Microcomputer 
Associate's JOLT ($159), and Na- 
tional Semi conduct: Jr’s $99 SC MP 
— so small its parts come bubble- 
packed to one page of its Loose-leaf 
manual. 

These are bare boards, complete 
with computing circuitry, some 
memory, a monitor and an interface 
circuit for connection to a terminal, 
but without cabinets, built-in input 
or output devices, or the low- voltage 
ike, power supplies they need. (JOLT 
does, however, offer a power supply 
for and Heath's $80 1 P-271 8 

will power almost any of these 
boards,} 

MOS Technology's KIM-1 is a step 
up. Not actually a kit (though at 
$245 it's priced like onei it, too, 
needs a power supply. But it does 
have a calculator-like keyboard ami 
display built in for input and output. 

On second glance, though, you'll 
notice that the digits on the key- 
board don't just go up to 9 — they 
continue on through letters A to F. 
That's because the programs written 
for KIM-1 , (and most other comput- 
ers) are not written in decimal 
numbers but in hexadecimal ones 
(Ptease iam lu p a qq 162} 



I build my own home 
computer from a kit 

by Anthony Curtis 




The Attalf 680 hit comes with 518 parts (left) that make a base computer (right} 
when they are all connected and soldered. KM has easy step -by-step instructions, 



T he easy way to get your feet wet 
in hobby computers is to build a 
microprocessor from a kit, and that's 
just what I did, I got the S466 Altair 
680 from MlTS, one of the oldest 
manufacturers in the brand-new 
home-computer field. Now. some 518 
integrated circuits, capacitors, resis- 
tors, switches, LEDs, transformers 
and what-have-you later, you can 
take It from me; The Altair 680 kit is 
easy to build. 

f had wired Heathkits and other 
small electronics gadgets before so I 
had a little experience. It took me a 
total of 20 hours spread over two 
days to finish the computer. If you 
have not wired an electronic kit be- 
fore, it might take you one to two 
weeks as you go slowly through 
MlTS 1 step-by-step Instructions. 

The Altair 680 is tiny compared 
with some microprocessors or the 
market, yet it will house a memory as 
big as most and do just about any- 
thing others might offer. It Is a com- 
plete device around which you can 
build a system to run anything you 
can imagine at your house plus sev- 
eral chores at the neighbor's next 
door. 

The 680 is, however, only the heart 
of a usable system. You also need a 
teletypewriter or video-display termi- 
nal to allow you to give information 
and instructions to your computer 
and permit it to talk back to you. 

When your 680 kit comes in the 
mail, you’ll find two fiberglass printed- 
circuit boards with holes for parts 
already drilled. The boards have a 
helty feel and a commercial-grade 
look. Copper is plated on both sides 



and holes are plated through so you 
only have to solder one side, a mark 
of quality design. Each board has 
parts locations clearly marked in 
silk-screened symbols. 

Also in the mailing carton will be 
three fat plastic bags of small parts, 
a 2-inch-thick ring binder of instruc- 
tions, and a solid blue- and -gray box 
to house the completed computer, 
Everything counted out just right; no 
parts were lost in shipping. 

Few tools needed 

The only tools you need to build 
this kit are needle-nose pliers, di- 
agonal cutters, standard-blade screw- 
driver, a Phillips screwdriver and a 
soldering gun of 25 to 30 watts J 
recommend the llngar 776 with tip 
number 7155. Similar good irons will 
do as well, 

MlTS' assembly instructions are 
as easy to understand as those pro- 
vided by Heath with its famous kits. 
Pictorial diagrams show you which 
part to mount next and where to 
mount it, Thera is a full explanation 
of how to solder to the printed cir- 
cuit boards, and mechanical mount- 
ing instructions are good. Whether 
you are a beginner or not, take it 
slow end easy. There are some dan- 
gerous pitfalls to be avoided: Don't 
use irons of more than 25-30 watts. 
Higher-power irons or guns will lift 
the copper "lands" right off the 
boards and burn out delicate parts. 

Be extra careful to heat an Indi- 
vidual connection only long enough 
to get the minimum amount of solder 
to flow around it. Circuit lines printed 

f Pi’Ga 5 & lurn tp papfl J E3 J 



Fit out for making money n,Harklara 



E ver think of lowering the coil of 
your tn el at detector down into 
the water on a long extension cord 
so you can look for mu n ken treasure? 
Aa sonn as the idea occurred to me 
two years ago l looked around for 
an old boat and bought her off-sea- 
son for $150; 

She was a f ne old wooden 23-foot 
Chrio-Craft with an inboard engine 
The cabin had already been removed 
and the boat used as an open fishing 
craft, Jit the spring \ overhauled 
her, and changed her name from 
Lraknitf Lena to Sand Pebhie, 

To outfit her for salvage, 1 bought 
an old pool ladder, painted it with 
red lead to prevent rust, and then 
rigged a length of two- inch pipe 
across the top of the ladder so the 
pipe would extend two feet out from 



each side of the boat Connected to 
each end of the pipe was an Archer 
one-ton hoist with a 7:1 lift ratio. 

1 purchased two 20-pound surplus 
Navy magnets for $20 each and se- 
cured them to the hoists. Where the 
magnets would be lowered, I sewed 
old canvas tarp around rolls of scrap 
Styrofoam and fastened them in 
place as fenders to protect the boat 
sides when l was hoisting salvage. 

For my White's metal detector, I 
mounted a wire spool rigged with a 
crank handle to raise and lower the 
detector’s loop coil, wrapped in heavy 
plastic to protect it and weighted 
down with a ballast bag of 5 to 10 
pounds of sand. Additional equip- 
ment included grappling hooks for 
snagging outboard motors, anchors 
and nonmagnetic bronze fittings. 



Working the waters along the 
coast of Staten Island, N.J„ and 
New Jersey, I would drift and check 
the shag- infested shallows around 
old piers with the magnets, using 
the detector off sandy beaches. So 
far I've raised profilers,, shafts, 
heavy brass fittings, tool and tackle 
boxes with watches, coins and 
rings in them, ships' wheels and a 
great variety of fishing equipment 
that can be sold to marine stores 
and ilea market dealers. An interest- 
ing source for sunken treasure Sa 
the Dewriptipe List of Treasure 
Maps ht the Li hr nr j} of Con nr ess, 
45 cents from the Government 
Printing Office, Washington, L).C r 
My total cost for boat and equip- 
ment was $347, In just one month 
I earned more than that, * * * 
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How to stop hesitation 

Stumble, flat spots and misfiring can drive you crazy, 

Here's how to get the response back in your engine. 



by Mort Schultz 



S tumbles, Hat spot* and misfiring?; 

on acceleration — those are signs 
of hesitation, They occur when an 
engine doesn't respond promptly tn 
your command to accelerate either 
from a stopped position or while 
rolling. Instead of accelerating 
smoothly, the engine falters — like 
it's pausing to catch its breath— 
before picking up the pace. 

Many people who write Car Clinic 
complain that professional mechan- 
ics are sloughing off hesitation prob- 
lems with the excuse that they're 
being caused by emission control 
equipment and nothing can be done. 

Most problems easily solved 

Well, most cases of hesitation are 
easily cured by making a minor 
adjustment or replacing a relatively 
Inexpensive part. Only sometimes is 
a solution difficult, and that's when 
a particular model car haa a built-in 
hangup, In nearly all theae instances, 
however, manufacturers issue tech- 
nical service bulletin* giving repair 
procedures. 

For example, some 1975 Ford 
Mavericks and Granada*, and Mer- 
cury Comets and Monarch* with 
200-cu.-ln. engines built between 
Feb, 25 and March 12, 1975, were 
outfitted with an incorrect exhaust 
gas recirculation (BGRl venturi 
vacuum amplifier. The improper 
component increases EGR flow, re- 
sulting in hesitation. The solution, 
given in a service bulletin, is to 
replace the venturi vacuum ampli- 
fier. 

Inherent problems such as this 
are the hardest to solve because you 
and independent mechanics don’t 
have access to service bulletin infor- 
mation. 

Chock service bulletins first 

Dealer mechanics have data on 
hand, but not all of them consult the 
files as they should. 

There are two ways to light a 
candle if you're in the dark over a 
hesitation problem w r hieh may have 
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FI r*t step to solve a hesitation problem is checking manufacturer's 
service bulletins to see il your car has a built-in defect— -some r 75 
Fords, for example, had wrong BSR system amplifier installed. 




Pull your sparkplugs and check that 
the electrodes are clean, and the 
porcelain Insulators ere nol cracked. 



4 Teal Ignition by pulling any 
sparkplug cable from the dis- 
tributor cap. With Insulated 
pliers, held the cable about 
Vk In. from the terminal In 
(he cap; you should get a 
strong, blue spark when you 
crank the engine. 




3 check sparkplug gap, making sure it 
Is set to spec with the right typo of 
gapping tool as one shown above, 




COIL DISTRIBUTOR 








5 Typical automatic choke Is carb- 
mouniod, marked for rich/ lean. Go- 
ing one mark rich may stop ties nation. 



6 Check fuel pump as possible culprit 
with setup shown above, fuel pump 
specs correspond to curb idle speed. 




TACHOMETER j| 





LtJckly, plunger 
down causing 



discharge 



Carburetor eeeetarelor 

perarjon Is shown 
two illusiraiionsr, 
the throttle Is 
ump plunger Is 
by the pump 
fink end spring. Gas is 
drawn from the fuel bowl 
past the Inlet check valve 
Into the pump chamber, 
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Q Engine problems can cause hesrta- 
fi lion so test compression and refer to 
the diagnosis procedures in the text. 





Eahaust gaa recirculation valve far- 
row), usually jocaled close to carb r 
could be culprit. See test in text 



been built into your car. First, con- 
sult the service department of a 
dealership. Ask the man in charge 
to check his index of service bulle- 
tins to determine if a bulletin has 
been issued by the manufacturer 
covering your circumstances. 

If the service department can't 
or won't help, write the service divi- 
sion of the particular carmaker. 
Provide a full description of your 
car and ask if there is a service 
bulletin concerning hesitation. 

Now star* troubleshooting 

Once you find out that hesitation 
isn't the result of a manufacturing 
error, the job of uncovering the 
cnu^c becomes a matter of Intelligent 
troubleshooting. 

There arc 20 or so different rea- 
sons, but practically all can be pin- 
pointed by four checks: 

* Check sparkplugs and cables. 

* Test ignition output. 

* Check fuel supply, 

■ Test compression. 

Sparkplugs and cables 

Examine cables and boots for dry- 
ness and cracks. You may be losing 
current before it reaches the spark- 
plugs, An accurate teat for leakage 
is done with a jumper test wire that 
has alligator clips fastened at both 
ends and a screwdriver. Fasten one 
clip to ground, and attach the other 
to the screwdriver. 

Remove one cable from a spark- 
plug, unci point its bout up in the 
air so it isn't near a ground. Let the 
engine idle and probe the length of 
the cable with the screwdriver tip. 

If the cable is Leaking, spark will 
jump from the cable to the screw- 
driver. Check all cables this way. 

However, don't do this test if the 
engine is equipped with electronic 
ignition. Once electronic ignition ia 
examined visually, further testing 
requires special equipment. 

Check that sparkplugs are in good 
condition and make sure electrode 
gap e» set to the specification printed 
on the tune-up decal glued some- 
where in the engine compartment. 
A gap wider than specified is a chief 
cause of hesitation. 

ignition output 

The bad guy you’re looking for 
is a weak coil — sometimes difficult 
to uncover, because n coil often 
doesn't break down until it gets hot. 
Suspect the coil if hesitation doesn't 
occur until the engine is warm. 

First test the coil with the engine 
cold by removing the cable from the 
No, 1 sparkplug and inserting a 
screwdriver with an insulated han- 
dle in the boot, so the tip contacts 
(Please m:n- tp page- U8} 
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Fkimace fix-ups that save 
fuel and money 

Most furnace failures are caused by minor problems that are 
easily corrected. If your furnace conks out unexpectedly, 
this checklist could save you a cold night and a service call, 




RELAY 



TRANSFORMER 



RESET BUTTON 



burner motor 



electric 

SUPPLY LINE 



ELECTRODES 



DRAFT TUBE 



OIL SPRAY 



BLOWER HOUSING 



NOZZLE 



CONE NOSE 



BLOWER WHEEL 



AIR SHUTTER 



by Mort Schultz and Mike McCiintock 

HOME AND SHOP EDITOR 



LINE TO 
TANK 



1 Oil burner checklist 

Th# tall nr* of one small part of a 
complicated machine can shut down the 
entire system. This is true with most 
fumacu "failures / 1 If your heat cuts 
alt. chances aro the cause is one of the 
culprits hero or on Ihe following pages: 
no oil In the tank, in-line oil filter 
clogged, thermostat accidently set loo 
low, dirty contact points on an older 
thermostal, an emergency switch away 
from the furnace mistaken for a light 
switch and turned off accidentally. 



P icture this: a winter evening, 
10° below zero outside, snow 
piled knee-deep on roads and now* 
of all times* your furnace has de- 
cided to take a vacation. 

The temperature in the house is 
nosed iving several decrees every 
few minutes, ami you know deep 
down inside, without having to make 
any calls, that there isn't a service- 
man in the area who can come to 
your rescue. 

Don't hit the panic button. Take 



but it may suffice until a serviceman 
can get to your home. 



Gel your facta straight 

Think a minute: Has the furnace 
really shut down or is the delivery 
system on the blink? It's easy 
enough to find out. 



OIL LINE 



the positive approach and try to get 
your furnace to deliver some heat 
again. Most furnace breakdowns 
result from minor problems. Maybe 
your solution won't be permanent, 



Shove the thermostat up high and 
check the furnace. If it is firing, 
then the reason for the lowered 
temperature is art inoperative heat 
delivery system. This is the system 




2 Fuse box check 

Don't rely on a visual check of the fuse. Try turn nq it to sfs 
I f it has come loose, end try replacing it, If you have a circuit 
breaker, sec if It is tripped and reset it fi mly. If il trips again, 
don't press the issue. Always have spare luges, 



Mail oil burners have two safety 
switches; one to protect the 
motor from overload and one to 
shut down the Oil pump if the 
spray doesn't ignite, Press the 
motor reset first. If the mol or 
does not start, activate the 
stack control relay once. If 
the furnace won't ignite after 
you've reset these swilches 
once, don't keep pushing (hem. 



Oil pump problems 



Make sure the cutofl valve in the oil line is o^n, 
With ,-j one-line system,, rt is possible for pump la 
become air-bound. You can relievo this by bl^nd -ig 
the line at bleed valve uniil air bubbles disappear. 



Reset switches 




Electrical field connections 



oil line 



Many furnaces are equipped wdh a junction box that 
houses field connect ons between the supply, molar 
and fan controls. Turn off the current to ihe unit, 
remove Ihe cover plate and make sure that She 
connections Inside are secure. Vibration of an 
oil burner moior cen cause wire nuts iq loosen. 



— forced air. steam or hot water — 
that transfers heat from the furnace 
firebox to your living quarters. 

If there is a problem with the 
delivery system, some heat will get 
to the living quarters in. most cases, 
if only by gravity. You can, how- 
ever, do some things in an attempt 
to increase heat flow. For examp’e, 
if 'you have a forced hot-air system, 
he sure all filters are clean, If the 
blower motor works by drive belt 
(il‘a a good idea to keep a spare 
belt on hand), see that the belt Es 
not broken. If the blower motor 
not working at all, shut off its switch 
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Nozzle, electrodes 



Follow the procedure listed under 
"nozzle-electrode assembly inspeclion" 
to detach spray nozzle and wash il in 
warm water Slowing air thro, gh the 
opening will help remove clogged debris, 
You can try io clear a blockage with a 
Ihin strand of wire, but make su e thal 
you don't damage or erila ge Ihe nozzle 
ppsn'ng. Slardard elaclrod? n settings 
are sho.vn in the disg'^m a! left. 



a 
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7 Clogged filters 

Although clogged filler* probably won't shut 
down your furnace, they could make you think 
something is wrong with tha delivery system, 
ft pays to keep an extra drive ball on hand 
for the blower motor in case the bell breaks. 

If the molor itself should conk out you can 
Increase the gravity heat How temporarily 
by removing the filters, 



8 Air bleeding 

If you have a hot-water system 
and radiators, an air-locked unit 
could be keeping heal out of some 
rooms. You can test for this by 
opening the bleed valve on the 
radiator, allowing air to escape 
until water appears. Hot water 
circulators, usually installed 
near the furnace, can bind up if 
they aren't lubricated. Check the 
manufacturer's directions. 






Servicing 



Professional servicing is the best way to 
prevent mid-winter freeze-ups. Check 
your utilily or oil company now lo find 
out if there are any exotic devices in 
your system, like a photoelectric cell, 
that need special attention or parts. 




10 Cleaning 



Here are some of the spots where dirt 
build-up can cause problems: in-line oil 
filter, spray nozzle, thermostat contacts, 
electrode tips and on some units I he 
photo electric celt cover. 



and remove nil the filters temporarily 
to increase the gravity he:it How tn 
the rooms. 

Tf you have radiators, an air- 
locked unit may be keeping the heal 
out of some rooms. Bleed the air 
through the valves on the radiators 
until water appears. 

If the circulator of a hot water 
system is not working, maybq it has 
bound up because of Lack of lubrica- 
tion. Lubricate it now and press the 
reset switch or give the unit a sharp 
slap with your hand to help free iL 

See that there is water in the 
boiler of a steam system, A burner 
will shut itself off automatically if 
water falls below a safe level, If the 
boiler is hot, let it cool before refill- 
ing, Cold water could crack a hot 
boiler, 

Suppose, though, that the delivery 
system is okay and that the furnace 
itself has failed. There is a definite 
procedure to follow that could over- 
come the problem. Here’s a checklist 
to use for both oil burner and gas 
burner furnace failure. 

OH burner checklist 

■ Thermostat inspection. Perhaps 
the test you made which required 
you to shove the thermostat way up 
overcame thia failure. Someone may 



have inadvertently net the thermo- 
stat down. 

Day-night thermostats have given 
many homeowners fits. If someone 
reverse the cycle, the nighttime set* 
ting, which is normally cooler, will 
prevail during the day. This could 
cool the house down anil make you 
think the furnace has conked out. 

If day-night settings are normal, 
check under the cover. Older ther- 
mostats have a tendency to gather 
dirt on the contact points which can 
keep them apart. This interrupts the 
circuit and prevents furnace opera- 
tion. Draw an index card between 
the points to get rid of dirt. Ther- 
mostats that have sealed mercury 
capsules don't have this problem. 

■ Fuse or circuit breaker check 
Don’t just look at a fuse. Turn it 
to see if it has come loose, Try re- 
placing it You may not be able to 
see if it’s bad by eye, so keep spares 
on hand for emergencies like this. 
The fuse may be a cartridge or 
screw-in type. Ef the circuit breaker 

has tripped, reset It. 

There should be no other electric 
devices operating on the same circuit 
as the furnace, but if there are T 
keep them turned off. If the breaker 
trips again or u new fuse blows, don't 
press the issue. There’s probably an 



electrical malfunction that requires 
the expertise of a service technician. 
Haul out the extra blankets. 

■ Emergency switch check. Acci- 
dentally turning off emergency 
switches accounts for more oil 
burner “fail urea" than anything else. 

Oil burners are generally outfitted 
with two emergency switches and in 
some cases three or four. It’s a good 
idea to find them all now, before the 
storm, if you don’t know where 
they’re located. 

There is usually one switch on the 
furnace itself and another away 
from the furnace at the head of the 
cellar stairs or on a joist above a 
cellar door. That switch at the top 
of the basement stairway is the one 
that gets mistaken for a light switch 
most often and is turned off. Good- 
by heat. 

■ Oil capacity check. Let's not 

overlook the obvious. Do you have 
oil? N't) oil, no heat. You cart check 
the tank with a dipstick. 

■ Safety switch lent. Safety 
switches protect an oil burner from 
a problem that can cause major 
damage. There are usually two of 
them: a motor overload switch that 
protects the oil pump motor against 
electrical surge, and a stack-control 




11 Get more warmth for your money with a humidifier 

The p fasti e housing 

is supported by 
mounting labs on the 
stiffener and secured 
by pressing a capped 
fastener (all of the 
attaching hardware la 
provided with the 
unit) through the 
back panel. A paper 
cutting template for 
the humidify limit 
control is glued to 
return air plenum. 
Dotted lines on the 
paper indicate the 
ejeact cut lines. 





The humidity sensor on the bach of the unit reads moisture 

content of return air. Foam Strips make a tight seal 

between the unit and the duct Setting directions are on the face. 




A saddle valve is clamp-mounted to a water tine rear the 
furnace. Copper tubing with a compression fitting connects 
to the valve. A piercing stem inside taps into the line. 




Copper tubing is attached to humidifier 
with a nylon compression nut. Water 
level is regulated by a float valve. 



The humidity limit control is wired to a fused 120- 
volt circuit and ihe blower motor switch. The I loat 
valve is seen at right where the tubing enters. 



The plastic water container 

under the float is easily 
fitted and latched securely. 



Complete the assembly by snapping in 
the Iron! vent grille. Although it's not 
necessary lor operation, a system Es 
built into the tank which can replace 
the standing water supply regularly to 
prevent lime buildup. In this case you 
must run a hose between the tank and a 
drain outlet. The Sears Model 75 we 
used sells for $97.75, can evaporate up 
to 13 gallons of water per day and is 
suited tor homes in She 20Q0-sq.-ft. 
range. An added note; Sears Installation 
directions continue to be dear, well 
organized and well illustrated, an 
important part of tha product tor do-it- 
yourselfers that's often overlooked. 
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Follow PM's patterns to make your own 
kitchen knives with fine steet blades and 
rosewood handles. 



by Mtke McClintock 

home a m shop eonefl 




I t pays to line top-quality tools on 
your shop projects. They make 
your job go faster ami look better. 
The same is true for kite hen tools. 
Now you Ciin avoid the high cost of 
fine imported cutlery by making your 
own. 

The key Ls locating the right ma- 
terials i theyll run about $15 for the 
seti aild using the fight tools t:, 
make them. PM has done this ad- 
vance work for you so you can con- 
centrate on the construction. You 
won't reed exotic metalworking Loo Is. 

Knives are usually made on a forge 
where a controlled heat makes the 
metal malleable enough, to shape with 
a hammer and anvil. Since I his setup 
]n not available to most home crafts- 



men we designed & set of three 
knives, made from cd l- hardening 
steel, that can be processed using 
either an oxyacetylene or oxy pro pane 
torch as the beat source. 

The blade skeleton 1 is made from 
St-nrrett No. I: oi ot I- hardening, pre- 
cision-ground Hat stock. Fur u dis- 
tributor in your area, write to the 
L.S. Star nett Co., Athol, Mass., hi 331, 

Blade preparation 

Make full-scale paper patter ns for 
the blades using our grid plans (page 
111), First, you rough-cut the skele- 
tons with a hacksaw. Then take tbt 
blades down to iheir final outline u <- 
ing a belt or disc Hinder. 

After drilling the rivet hole* with 




Clamp the steel blank in a vise and cut 
oei the profile with a Hacksaw. Use the 
grid plan on page 111 lo make patterns. 




You can use either a belt or disc sender 
wi!h a No 1 00-grit abrasive to sand ihp 
Sides down lo Ihe tapered edge. 




Clean the top profile of the blade. called 
the skeleton, on a sand fir A smooth- 
cutting Me will also clean the edge. 




Dough down the concave part of (lie 

handle section with a second-cut file ana 
follow this up with ft smoothing Me. 





Clamp the skeleton to a piece 
wood in a vise. This leaves both . 
hands tree to control the Me. 




Lubricate the steel with oil and sand with 
progressively finer grits (from 120 down 
to a line 320) ol silicon carbide paper 




I PM Eiti&rus Sunn M.ictwii 






Use our grid drawings to 

make full-size paper 
templates tor the knives, 
Mark the locations ol 
the rivet holes and drill 
I hem out with a No. 17 
bit. The patterns and 
I heir corresponding 
steel skeletons shown at 
right have been sanded 
clean and are ready for 
hear treating, tempering 
and a final sanding 
before I he rosewood 
handles are attached. 



New BernzQmatlc os.y- 
propane torch Is a high- 
quality metalworking tool 
that can develop enough 
heat to simulate a forge. 
It sells for about J4Q, 

We made a simple caddy 
to hold It securely and 
played safe by having a 
tire extinguisher handy. 
We used Dsvcon five- 
minute epoxy to hold the 
h and l @ sections, called 1 
scales, to the steel 
during riveting operation. 





Attach rosewood sea tea 

one at a time. Using the 
hotes in the steel as a 
guide, backdrill the first 
scale with a Nc. 17 bit. 
Then gFuecn the other 
scale, turn the knile 
over and use the holes 
in the handle as a guide 
to drill cut the second 
handle section,. Follow 
by countorboring for the 
brake rivets and brass 
FH screws, assemble 
and fine-sand lo finish. 





a No, bit, aiitul ai. till file the beveled 
cross section on the skeletons. We 
drilled the holes at this stage while 
the steel wan soft enough to work. If 
you were tu heat- hard an the ha mile 
first, you'd have to buy a special bit 
to drill through il or go back and 
heat-treat the area to soften the 
spots where the holes go. 

After the rough cutting, a gradual 
process of filing and wet sanding will 
finish the shaping, Attach the skele- 
ton with a cl amp at the end of ibe 
handle to 1x3 or 1x4 stock. Mount 
this board in n vise on the flat with 
the clamp toward you. Don't worry 
about filing marks on the steel. 

When you’ve completed the shap- 
ing by finishing with a smooth flic, 
start a wet sanding schedule using 
silicon-carbide paper and oil as a 
lubricant. Begin with a No. 120 grit, 
gradually remove the tooling and 
grit marks from the filing stage, As 
heavy marks start to fade, switch to 
a finer grit all the way down to No. 



320, Complete this stage by working 
the skeleton with oil and 4 0 steel 
wool. 

Heat treating 

Tempering steel may seem too spe- 
cialized for a do-it-yourselfer, but 
with preparation, you can do the job 
easily. To make the steel hard you 
have to heat it, quench the skeleton 
in oil and temper it. We used a 
BernzOmatic oxv propane torch, min- 
eral oil for quenching and ji kitchen 
oven set at 4O0 for tempering. 

Here’s how to do the job efficiently 
and safely, To leave both hands free 
and a vend accidentally knocking over 
the torch, we built a simple but 
stable caddy. Don’t apply any finish 
tn the wood. Set up you r work on a 
fireproof work surface like Transits 
or other asbestos board. Then make 
sure there are no combustibles, such 
as thinner, nipt dope or oil paint in 
the immediate area. Cut off the top 
of n gallon metal can anti fill it with 



enough mineral oil to cover the knife 
when it's inserted vertically* 

For this job wear gloves and gog- 
gles . Put long-handled pliers and a 
torch igniter in the cuddy and as a 
safety measure keep im ABC-rated 
fire extinguisher handy. If you don’t 
already have one, use this project us 
an excuse to get it. 

Check the manufacturer's instruc- 
tions before you start. Usually the 
procedure is to ignite the fuel and 
adjust it to a 4-in, flame. Then add 
oxygen slowly until you get a blue 
light inside the flame about 
long. Hold the steel with your pliers 
and hunt it uniformly uotil it reaches 
an oniTigv color* Experienced forgers 
of ten use a fresh orange peel sis a 
guide, Them immediately quench it in 
the oik point first, for about 10 
seconds. 

To temper the blade r clean and dry 
it completely and hang it with a wire 
from an oven rack for one hour at 
400 J . After it's cooled, clean it with 



110 



POPULAR MECHANICS 




— i 1 1 r [ F 1 — 

KNIFE PATTERNS-PLAN VIEW 

4— t — — f- 



1 '2* SQUARES 



*/ 

mu 

3- 32- 1 i H 4" 

STEEL BLANK. 

■HI 






3 32 « Z"5TE{L 8LANK 

L i n i 




— i i / 1 

MO * 1"5TEELBLANK 




3 32 ■ 1 t 4 STEEL BLANK 

LJJ i I 1 



AHING KNIFE 

4 S RIVET WITH h 32 x 3 S' 1 SCREW 
14- ROSEWOOD STOCK 
111 1 1 



FT 

■ 



DOTTED LINES INDICATE 
END OF BLADE BEVEL 



kt 








^ 1 I 










r 


CHEF S KNIFE 








■:-5 RIVET WITH 6 3? * 3 ■8" SCREW 
5 "tfi" ROSEWOOD STOCK 




* 



SLICING KNIFE 

4 S RIVET WITH 6 32 x 3 B‘ SCREW 
1 -1" ROSEWOOD STOCK 



typical bevel 

K Of BLADE 



POINT TAPER 



CHEF S KNIFE-TOP VIEW 



BRAKE RIVETS 



A= 



STAR RETT NO 4&& 
OIL-HARDENING 
FLAT STOCK 




1 «" ROSEWOOD 
HANDLE PIECES 



r 

4'S RIVET WITH 
6 32 *3/8“ SCREW 



fine silicon carbide paper and oil fol- 
lowed by -1 0 ateel wool And oil. 

Rosewood handles 

Depending on knife si?,e, tut your 
handle sections, culled scales, from 
^4-in. or Violin, rosewood. We used 
Devcon five-mi mite epoxy Lo attach 
one scale, lei it cure, then drilled 
through the rivet holes with a No, 
17 bit. Repeat for the other scale. 

We searched for matching male 
and female rivets hut found they 
were only available in huge quanti- 
ties We got good results with % 
brass brake rivets (try an auto sup* 
ply store) and No. 6 FH brass ma- 
chine screws. Make the counter bores 
carefully and press home the rivets 
in a vise. Leave enough 0 f the .screw- 
head showing to tile away the slot. 
Finish by sanding the scale edges* 
Hush with the skeleton edges. 

Blade sharpening 

To put an edge on your new blade, 
make repeated diagonal strokes on a 
soft Arkansas stone, then on a fine 
India stone using oil liberally. To 
finish, use a hard white Washita 
atone with water. Fine -as ml the han* 
dies and apply a thin coat of vege- 
table oil to the rosewood, * * * 



RIVET AND SCREW DETAIL 



PM aft: Frfid L Wulir 



Commercially made knives use male-female 
rivets lo secure the handle sections, Wu 
found that these were only available m 
high quantities and substituted (he detail 
Shown at left It uses 4/5 brake rivets 
that you can get at an aulo supply or 
brake a hop and FH brass machine screws 
available at hardware stores. Use a brad 





pdinl or a Fore trier bft 10 make Ihd flat 
count erbore Tor the brake rivet. 



We made this simple caddy for 

the BernzQmatic torch out of 
scrap wood. Don 4 apply a 
finish or g-lme. You can 
use the base sections 
to keep your pliers 
and torch ignlier at 
hand. Make sure you don't 
operate the torch near any 
combustible materials and 
keep the area well ven mated. 
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Untied on by the sun 

New solar energy technology is being used in a cluster of 
smafl-scale gadgets that are surprisingly cheap. 



by Mort Schultz 





A 6 ^4. -inch parabolic 

ref Fee tor is used Co 
ccn coni rale heat on a 
teat tube hooded onto 
stand. The inexpensive 
unit, jdaat for science 
projects, Is S3. 26 
from Edmund Scientific 
Co.. Barrington, NJ, 
00007. Other products 
shown here are also 
available from Edmund. 



No charcoal, starter or (lame — what a way to cookt 
This 1 -pound portable solar cooker adjusts to track 
Ihe Sun. Solar furnace (top right) uses a Fresnel 
lens to develop focused heat of 20CG At right is 
a cute little $3000 item: a 70-Inch Fresnel lens 
with 60 focusing grooves per inch— one ol a kind. 
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A rt amazing number of solar- 
energy gat] gets are available to 
you at surprisingly low prices. Now 
you can. get a digital watch, a Hash- 
light, a soldering unit, a portable 
cocker and oven — even a portable 
water heater for $9.50— all operated 
by solar energy. Soon you may even 
be able to get a solar-powered razor. 

All this is possible because of 
better solar-cell technology and de- 
creased solar-cetl prices— down to 
$15 per watt unit from the $500 
of 15 years ago. 



Solar cells have no movable parts 
to wear out. Furthermore, the fuel 
they use is c lean, abundant and free. 
At any instant, the sun delivers 1000 
watts, per square meter to the earth’s 
surface, most of which is absorbed 
as heat by the sea, air and earth. 

Wafer-thin solar celts are able to 
convert some of this light energy 
into electrical energy through a proc- 
ess known as the photovoltaic effect. 
Here's how it works : 

Silicon, a poor conductor in its 
pure state, is doped with other ele- 



ments to obtain negative and posi- 
tive charge carriers. 

Bo run -treated silicon produces 
negative (N-type 1 camera called 
electrons. Phosphomus-treated sili- 
con gives positive (P-type.) carriers 
called holes. 

The N and P-type silicon chips 
are fused to form a solar cell. In 
sunlight or incandescent light, in- 
coming units of light called photons 
are absorbed by the cell. Red light 
penetrates deeply and is absorbed 
by the P-type silicon. Blue light is 





current 



Do you like Ihe ide* of free batteries? 
These flashlight Use a detachable solar 
array to supply power, Leave Them in the 
sun to charge and clip them onto the 
light whenever you need it. 



Single cells come In a 
variety of shapes and 
sizes, including 4- inch- 
diameter units (left) 
as well as smaller pis 
wedge and square cell 
stees below. M/P type 
silicon unils come with 
lab leads and a 
Iransparent protective 
coaling. Efficiency is 
estimated at a minimum 
of to percent. 



LOAD 



Power produced by the negative and positive-type silicon 
wafers runs through the loads lo a d.c. load or baltery, 



Folded up, il measures only 2xSx20 inches, small enough to 
be portable, The lightweight aluminum reflector (it weighs 
2 pounds) unfolds lo form a 36-inch’diameter parabolic 
reflector which comes equipped with a cooking arm and tripod 
mount. The interlocking panels are secured with a single 
center wing nut The price is $22,95. 



N TYPE SILICON 



CURRENT 

1 






Solar panel* are available in 
all shapes and sizes. There 
pan be units with as few as 
four and as many as 96 ceils. 
The units provide dLc. power, 
are sealed for outdoor use 
end came with polarized leads. 




Solar supplies on the market 
now make It possible to convert 
some conventionally powered 
machines like the cassette 
recorder and (he model plane to 
run on sun power. We found the 
ingenious plans lor Ihe solar 
plane in the July '76 issue of 
Radio Control Modet&r magazine. 
Six 2 V * -inch cells on each wing 
and a diode regulator supply 
voltage to a 4,0-voH battery, 
radio control and three servos. 
Complete solar drive weighs 2 
ounces, reeds weekly charging, 



absorbed just below the surface by 
the N-type silicon. 

The separation of light into energy 
units produces a flow of electric 
current. The life of this power 
source would he tnn short to be used 
(about one millionth of a second) 
were it not for another element of 
the cell called :i junction. 

Electric current would ceuae as 
soon as the two units of light (red 
ami blue) recombined, *o the job 
of the junction, which is. made by 
diffusing phosphorous into boron- 
treated silicon at high temperature, 
is to keep them apart to maintain 
the power source. 

Gimmicks, gadgets and teals 

Theoretically, it is possible to use 
solar cells for any application that 
requires electricity- For example. 
Edmund Scientific Co. stocks two 
groups of solar products— those with 

solar cells and those tiding solar 

energy directly without cells. Edmund 
has a solar-cell electronic digital 



watch and a solar-cell flashlight 
i con ve nt io n a 1 a n.d eu m pe r mo dels 1 , 
The electronic digital watch uses 
nine di, -volt solar cells to charge 
a SVjj-vott rechargeable battery. 
Recharging is done by leaving the 
watch face to Ihe sun or under an 
incandescent lamp. 

The watch provides five functions: 
hours, minutes, seconds, month and 
dale. It weighs only five ounces, is 
guaranteed for one year, sells for 
£ 111 £1.95 and is made by the Uranus 
Electronics Corp, of Port Chester, 
IS\Y, It is sold only through selected 
distributors. 

The flashlight has nine solar cells 
that produce 40 mill Lamps at 4.8 
volts to charge two "C" size nickel 
ca dm lum ree h a rgea ble hat t e r i v. s . 

Fully charged, it can operate for 
about two hours. The cells need 
about a weak of exposure to sunlight 
or incandescent light to fully re- 
charge the batteries. 

The conventional Hash light sells 
for $29.95; the camping model. 



$49.95. Edmund also retails solar 
cells and panels for whatever use 
you wish to make of them. 

Solar building blocks 

Individual cells range from £1.95 
to $29.95, The smallest produces a 
current of 10 mllliamps, at ,4b volt. 
The largest, with a 4-inch diameter, 
delivers a full watt of power, Its 
current is over 2 am 313 , at ,45 volt. 

Solar panels sell from £39.95 to 
£995, Thf! smallest combines four 
2 \ 1 -such solar cells to give 280 milli- 
amps, at 1,5 volts. The largest uti- 
lizes 36 4 -inch cells to give 2.1 amps, 
at 14 volts. 

A variety of other panels available 
are listed in Edmund's catalog; to 
get it, wrote Edmund Scientific Co.. 
Barrington, NJ. 08007. 

Although it presently is not avail- 
able. a solar-cell electric shaver nifty 
be ready by Christmas 77. One has 
been developed by N.V, Philips of 
the Netherlands, which offers the 
Norelco brand in the United States, 

The shaver case will contain nine 
solar cells which, when exposed to 
the sun or l uca ad c scent light for 
24 hours, will charge the unit for 
three weeks' worth of shaves. The 
company told PM it hopes to be able 
to put the; units on the market for 
about $ 100 . 

Not water and hot dogs 

Other solar products include de- 
vices that use the sun to do work 
without the need for solar cells. 
Here's a lineup of available products ■ 
• Solar furnace — Thi* device de- 

(Pleaze fvM kj p.rji' : 5-i) 




This 12 jc 19 -(nch vinyl water heater 

weighs 12 ounces amply, holds lG quarts 
ol water. Three hours of sun oh a 70" day 
will take temperature inside up io 100 . 
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Wa finished our rdHtop desk xvitti a 
penetrating resin. The rocking 
Chair was stained, then finished 
with polyuretnane. Our mirror is 
finished with glossy lacquer. 



FEBRUARY 1977 



by Penelope Angel* 

ASSISTANT hiQMEANO SHOP EDITOR 



I I makes good sens© to 
loam how io finish 
furniture. That skill can 
often be the key to filling 
your house with vaiunbittl 
antiques at bargain prices. 
You can also acquire new 
furniture less e"xp*fflHR 
if it's unfinished. With a 
little patience and a 
moderate bit of work, you 
can put a professional 
finishing touch on ali types 
of furniture. 

Finishing is a step-by- 
step process; along the 
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rj r cj( Ah wood price 4 * sky* 
rocket, the purchn^in*? 
of nivv furniture to finish at hnne* 
lh be-i-nminpf mure and more popular, 
Wp finished this white pine rt> I top 
desk with Witco Danish oil, a pene- 
t rating oil and resin mixture. The 
finish added a slight honey color to 
the desk but let the character of the 
natural pine stand on its own. 

The first step, aa with finishing 
all raw furniture, was to sand the 
wood smooth with the grain. This 
was done using successively finer 
grades of sandpaper. Some new' un- 
finished wood in very rough and will 
require extra work. 

Since we uncd a penetrating fin- 
ish, a sealer coat was nut necessary, 
However, must other types of finish 
(see ehitri ■ required that the wood 
first Ik- 1 sealed with n coat of final 
finish thinned with turpentine or a 
commercial lacquer- based sealer. 
The finish we tiaed was applied 
liberally with a brush. More was 
added to areas that soaked it up. 
After fib minutes we wiped off the 
excess with a c'oth, smoothed the 
wood with 3 0 steel wool, and ap- 
plied another coat for 30 minutes. 
The excess was again removed and 
l he surface was smoothed. Next day 
two thin coats of butcher's wax were 
applied on the surface* left for 15 
minutes and huffed. 
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1, At the Woodsmith's Studio, Jarrell 
Strawn. uses a block with 150 fir sh'ny 
paper to give our desk a final sanding. 




3, Any penetrating renin not soaked into 
[he wood after 30 minules la wiped off 
with o clean, natural -U bar cloth, 



way you must make a few decisions. 
When working with older furniture, 
you must firsl decide whether to re- 
store or remove the old finish- If it is 
removed, you can bleach (he bare 
surface to make it lighter After that, 
the surface can be treated in much 
the same way as new, unfinished 
furniture. Sanding, staining, sealing 
and filling are all possible steps that 
lead to applying the final finish, 

Here's how to strip off the old (you 
may find a beautiful hardwood under- 
neath that paint) and give your furni- 
ture a handsome and protective finish, 

Why do extra work? 

While most of us don't have to wor- 
ry about devaluing a precious antique 
by removing the original finish, some- 
times it simply isn't necessary to re- 
move a slightly damaged one, 

Original transparent finishes can be 
considered sound if they are clear 
so the wood pattern can be seen, and 
a coin or fingernail doesn't scrape 
down to the bare wood when run 
across the surface. Merely clean (he 
finish with a cloth slightly dampened 
in mild soap and lukewarm water, dry, 
then re wax or polish. 

You can restore dull, transparent 
finishes with a single coat of the 

1 !6 



same finish originally used. Remove 
the wax with water and detergent, 
dry. sand lighEfy and apply the finish. 

Here are some clues to detect the 
type of finish: Lacquer has been used 
on most mass-produced American 
furniture in recent years: shellac 
could well be on ofd furniture that still 
has its original finish; and varnish has 
bsen used most often in past years 
by home craftsmen. 

If paint finishes are chipped, but 
not cracking or flaking offi they can 
be painted over. Clean with turpen- 
tine, feather out any chipped paint, 
and degloss the paint with fine sand- 
paper. Then you're ready to repaint. 

Stripping the old finish 

if tha old finish can’t be preserved, 
you can apply a stripper to remove it, 
then start from scratch. The easiest 
type of stripper to use is in a semi- 
paste. jelly-like form {Zip Strip, Strip- 
ease. Wonder-Paste), ^ome wash off 
with water and others with mineral 
spirits. You II need a natural bristle 
paintbrush (chemicals in the strippers 
can soften synthetic bristles), a paint 
scraper or pulty knifs for softwoods, 
2/0 coarse steel wool, rubber gloves, 
a couple of coffee cans, rags and min- 
eral spirits or water for cleanup. 




2, Penetrating retie is applied liberally 
to the surface. Any spots that drink up 
the finish gal an exjra dose. 




4. Th# surface Is care fully rubbed with 
3/0 steel wool to smooth the wood. Then 
another coat of finish Is applied. 



First read the directions on ih? 
can, When you're ready, just brush 
the stripper on liberally and allow it 
to soften the finish, After waiting for 
10 or 15 minutes, you should find if 
soft enough to scrape off with the 
putty knife or steel wool and be 
dumped into the coffee can. Wash oft 
the whole piece with water or mineral 
spirits, whichever is called for in the 
directions, 

On ornate pieces with intricate 
carvings and turnings, the stripping 
process can be rather time-consum- 
ing, But if you find a beautiful wood 
beneath the layers ot paint, it can be 
well worth the effort. 

Bleaching to remove color 

Commercial bleaches to reduce 
pigment left by strippers, or to lighten 
the natural wood color, are available 
at paint and hardware stores. Use a 
natural bristle brush to apply the 
bleach evenly to the dean wood sur- 
face,, The bleach will raise the grain 
and it will be necessary to sand after 
the bleach has dried. 

Preparing the surface 

After removing the old finish, you 
can repair surface dents, scratches 

(Please lUr tf Jq jq^gr { JQJ 
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When we gnt this 
decorative rocking 
chair from, a see- 
on d hand .store, 
it w&a covered with countless CQatk 
of paint. In fact, stripping was a 
two-can Job, We used Six stripper, 
a jelly-like substance that stay a on 
vertical surfaces better than liquid 
a trippers. This was applied liberally 
with a brush, a lowed to soften the 
paint (about lb minutes in this 
easel, then carefully scraped off 
with a putty knife so as not to dam- 
aye the softened wood. A tooth- 
brush and coarse No. 2 steel woo! 
were also used to remove the strip- 
per on the turnings and in other 
tight spots. 

We uncovered a lovely hickory 
chair with u pine seat and delicate 
larvinys on the back. Hickory is a 
very porous wood, and the paint re- 
mained in the pores. The chair 
could have been bleached to remove 
the payment. But since the paint in 
the pores was a reddish, brown and 
the chair was an indefinable coun- 
try style, we let the light point 
speckling blend in to look rustic. 

The next day a mahogany oil 
stain was applied to the Chair with 
a rag. The carvings on the chair 
- back were kept lighter to accent 
them. The third day the first of 
three polyurethane coats was given. 



ROCKING 

CHAIR 




1. The rocking chair was covered with 
many coats or paint. But its excellent 
condition a! her wise- made it aood project 




2 * Stripper end palm are scraped off the 
chair with special care to avoid any 
damage to the softened wood. 




3. Mahogeny oil ii*ln 1$ applied with 
a clean, natural-fiber cloth Any excess 
ib wiped oft iho wood. 





i + The tint coal of polyurethane finish 
is brushed on the recking chair with 
careful strokes Ip cover surface evenly. 





FINAL FINISH 


CHART 


Typee 


What they do 


Haw 1o uie them 


Shellac 


A oflst herd, ahellac is nol used much Inday because It 
ib* t very ustaHiilllint and rs adtubfe m alcohol Bui 
iE i b easy iu apply imd dries quickly S>nec sh^Bne ho* 
such ! >hnrE shell lih*. its Drigl Id buy aShr'- Her riMki-s nhd 
piASOlVir them m dunaiumU jlculiol aH , m.t :Jcd A 3, ID cut 
<1 Ids nl ‘lakes pi r 9 iIUmi ol slfiohql) U a goad ratio 


Thin rust i*u shirttac co ■ l n lu 2 u , r-.-a dan tin red iltohol nnd ?j part* 

3- ID pul r.hill il Apply 1 n. lij-uE lull aSTarirjIfi Ftj.b wiIJi 3^0 steel 
e col and claim wiih .1 tack r.ip niter f 'Bl tu ,t hat dimi) lu ly '■ Irutl 
3 rvaura Finishing lakes pariemse. Apply 3 more coals, tubbing b*>l-‘-een 
00 ^ 5 ^ ivilh steel wdol; in«r. cJuan end Note Shell nc clouds m hiqti 

humidity so worts m : i diy pIace. 


Lacquer 


Libcqu-'f is a l;, 3 i ri;.' veiy clear tl -tilth lE wears 

longer Than shellac and u mere water-resiBt-artl Ho - ever, 
>1 can crack d irkposeb to extreme icmperature changes 


Smce l-acquer ib aopuicii: diymp, you'll Do *lee to eat spiay tiqulpmeni 
Sornn Incauer* such ns Deli, com’ in e e privy can. You can ae so buy 
bnish-en iBtuyert wiir. drying rqtprdnnia |*r ,, belter chunca Al a smaalh 
finish When Inca urn r:q h ire vsne-d. thi- the first coat to aes! ihe wood 
nnd Mfjp y Cromtpully uni*! WMO hn 5 hnd Lirr,!. (o goah it up A Her ll 
dries, full With 3/-D Sloel end clgun Apply lull 5 'rrnplh- and let rfry 

! heum or more before uSinp n|ct>l wncu fircont, let dry 2 * hours e«d rub 


Varnish 

end 

poly- 

urethane 


Super prjlypreth inis give wood a vp^y hard finish lh‘il 
wiEhslands wglif. SlcOhpJ nnd m !E| Str iluh-rn Roguliir Oil- 

biind s ifhiBh. h*t ggiln at hi *rly, is Idnger.dJy'iAg. 
Neither is *aay re apply; Doth pick up dual whiJe drying — 
which takes (airly long Polyurethane finish come a in satin 
Or plait (Gloss- Zat or Salin Zar, Miuwax Satin or fli&HS) 


PolyerethAhr: irtkny {imn Ip dry jtt »m3l 3 10 fl hpUrtf hnd vnrnrjll 1 hk <:3 
longer, sc plat, ro nppSy a cp.H dnily for 3 days. &u1 don'i ' i mc>"'d 24-hPur 
d'y lim^ balwoen eoa’s or urethsno will harden corriploroly mdhiftg cfh^r 
coals hard to apply. When brushing on urerhane, Ilyin lirsl cu.'l to seal 
the yyned rorcs eEcbrdmq to d roclit?h 5 . Uae 3/0 aleo- hop! or finp 
ShndpAner between con IS. Polish final imish to Iho sheee you wem 


Pene- 

trating 

resins 


EAilOit dl firstfihcs Is apply-, am-gnp rrt$if dura-blo, M«t are 
actually o>l -me! resin mm lure A-, the name implies, Ihey 
impregnate wood rarllfy fibers. [Weed should not be sealed 
when ihis ia usud.l Same typo* have etam hi I- >i > ah (Fieclc 
dll sealer). Another plus for penetrating retlnt: IT wood Is 
burned or scratched, rubbing wiih sfeel wool Can repair it. 


To apply, just pour tr on the surface and smooth with a nniuraM br-r rag 
(purials ol 1 1 ti (in l’ n hand] to lei wond absorb rhu moisture. V,‘.p up 
ewcess wrth ,1 natura -fiber, tml-lrae cloth Apply a second coal almost 
mimed lately T the wood toahs up lha first. Lei sucond coal dry — at feast 
35- hours l-o be sure — Ihen c-ul the gibes with 3/0 steel wool Apply nndrt 
Costs; dry Qhd deg loss each until the wood has an even lung 


Oil 


A CfBlIStnnn't finish for a special Jjieee of furniture. n 
[rue pll finish IS ollen p»ForP*d by professional 
fir:i shn r£ MnnyhiiVa Ihrif d 5*» flYOfite recipes- Ohi: lomilJU 
1* ftO/Jed l-ri 9 UR(f oil (md turpentine In a 3M do Ah tu a 
i:l ratio. Borne antique tl rushers use relined faseiWax 
dissolved in equal parrs ol boiled ImSeed oil nnd applied 
10 the *cod wMo it»p mixture is wttm. 


Saturate a natural -riba* rig In the Pit mixture and rub IhOnOu-ghly into 
dne moult pres at a time until the whole surface is coated uniformly Whon 
the wdbd Will noi ibsvrb moio oil, wiua ph AH boss with hitd dibit clolh 
llkn U urn in Wait 1*0 Ur Ehfen days then apply jnclhirr bit coal Alltl 
saversl weeks, dpply s lihil coil. Oil ones pi twice yearly 


Wax 


Pnale wox cap be vlrd a* n pfimjry finisher ft thp wbod hw 
bean sealed wllh while shiilsc or other seller 


Apply a min. even ccisl will* alee! wool or a soft cloth. After i to 15 
mlnules, Duff with a clean clolh and lepeel. 


Palm 


A tjtnlnsllc rangs or paint gotpra is .nutl la b l« — or you can 
Ore* your uwn Spray lacquers ere goad Tar n-paclal pieces like 
wicker, wrought iron or carved furniture. Alkyd "o-l 
base" enameis ere Ihti moat durable furniture paints. 

Untreated wood should have n Sealer cost of thmn^d shellac. 

AH furniture ihouid have a buss coat 


Alter smooihing ail surfaces, brush on an undercoat ag evenly Gi 
pbBis&.p Lbf if dry And Amooih it with fine sindpspgr, NoMl. 
apply a htH-snd.hftlf mi mum or onumef A hd und»rco*lino (modi by iha 
same manufdcLurnr), Igl diy, sand and cl nan Apply thr final pnamel 
co 11 Ling tf thou d cure — thni enn tnka up to twp weeks — belore rubbing 
wllh a mixture ol FFF pumice and waler or oil. 
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Ouf PM loom was perfect lor 
wea v| n g tn e wa 1 1 h ang mg above. 
Here, ihe weaver beats down 
the yarn with a tapestry 
beater to completely cover the 
warp ends. Color, texture 
and pattern all play a pari 
in our handsome banging. 



Here are loom plans and weaving 
directions for an easy family project. 



by Elma and Willard Waltner 



Y ou can build this frame bom from ri 4 in. hardwood 
stock I'or a total cost of about $10. Besides wall hang- 
ings, it can be used to weave throw rugs. tote bags or 
whatever you can create. Experimenting is half the fun. 

We call it a lap loom. With the back part rest i tic on the 
table, the front end rests in your lap quite a comfortable 
working position. You can use it to weave pieces up to 20- 
in. wide. It can be strung for tape? try- type weaving where 
the warp (ihe threads running lengthwise through which 
the filling threads are woven i is completely hidden as it is 



PM p.inio: Harry h mu man 





in HU r wall hung mg. Jt cun also be 
strung in thv regular way where the 
warp is part nf the color scheme and 
design. 

To become familiar with the var- 
ious parts of the loom see the loom 
frame diagram below. The shuttle 
which carries the titling threads as 
they are woven through the warp 
can be formed to the dimensions in 
the diagram or purchased inexpen- 
sively. We used four shuttles to 
make the wall hanging. 

Constructing the frame 

Cut all of the pieces for the loom 
frame from ;i j-in. hardwood stock. 
Kit her birch or maple would be a 
good choice. 

Hegm by cutting the two side 
strips [Fig, A) to the dimensions 
given. Drill the dowel peg holes 1 ■■■-in. 
deep into the bottoms nf the strips 
as indicated. The 3 -in, -long, l 4-in.- 
dia. dowel pegs .are used for measur- 
ing the warp. Two serve as support 
legs when weaving. Make the dado 
cots as indicated to accommodate 
the two cross braces; then cut the 
latter i Fig, Rl. Four 2 L 4-in, screw- 
hooks hold the cloth beam in front 
and the warp beam in back. Turn 
in the hooks V 2 in. from the ends 
of the side strips as shown in the 
loom frame diagram. 

The take-up beams 1 front and 
rear 1 are used to tighten and loosen 
Lhe warp threads. They are moved 
by ratchets. 

Cut the rear take-up beam and the 
warp lock strip (Figs. C t D), Drill 
’idn.-dia. holes V 3 in. deep- into the 
take-up beam as indicated. Use dow- 
el centers to locate positions fur 
matching holes in the warp lock strip, 
and drill these ri in in. deep, Cut three 
pieces of Vi -in. dowel :I 4 in, long. 
Glue them into the holes In the lock 
strip, Sand the protruding pegs and 
round the ends so they will slip in 
and out of the holes easily ■ Photo 
1 !■ . The warp look strip will press 



against the rear lake-up beam to 
“lock™ the warp threads in place. 

Cut the front take-up beam and 
tie bar £ Figs. E, F ) . Later, the warp 
threads will be brought over the tie 
bar and tied to it. Web strapping 
materia] r, -s in. wide is used to con- 
nect the tie bar to the front take-up 
beam, You can buy it at shoe repair 
or canvas shops. Three pieces, each 
12 in, long* are needed. Cut the slots 
in the tie bar to let the webbing slip 
through. Seal the ends of the straps 
with white glue to keep them from 
fraying, then slip the straps through 
the slots. Null the ends to one edge 
of the front take-up beam with 
carpet tacks (Photo 2). 

Ratchets and stops 

The ratchets are wheels having 
notched teeth fastened to the ends 
of the front and rear take-up beams 
tn turn the beams and help you kecii 
proper tension in the warp threads. 
Saw the ratchet# and the ratchet 
stops from ri s-in, hardwood stuck 
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LOOM FRAME 



SIDE STR IP. 



FRONT 
TAKE-UP 
BEAM. 



RATCHET 



SIDE STRIP 



TIE BAR 



2-1/4" SCREW HOOKS 
£2 PER SIDE) 



CLOTH BEAM 
3/4" DOWEL 
27 1/4" LONG 



WARP LOCK 
STRIP 



REAR 
TAKE UP 
BEAM 



RATCHET 

RATCHET STOP 



(Fig#, G, Hi. The center hole in 
each ratchet Is for a free-running 
axle. Mount the ratchets on the take- 
up beams by countersinking i lat head 
screws i Photo 3 ) , 

Neddie blocks 

The heddle blocks hold the heddle, 
which in turn holds the warp 
threads. Cut the two heddle blocks 




G- RATCHET [2) 



1-3/4" — — m 

3/16" - U- 




H— RATCHET STOP [2} f 




I The dowel pegs in the warp lock 
stop fit into matching hales in 
the rear take-up beam. 




2 Three pieces of *i-in. web snapping 
are brought through the (le-bar slots 
and tacked lo the bon l take-up beam. 




3 Two screws are driven through pre- 
dated holes in the ratchet and 
into the end of the take-up beam. 
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i Fijif. It, making the dadoes indi- 
cated, Then cut the two pi ok pieces 
to fit the dadoes, Glue the larger 
plug into the left-hand slot, posi- 
tioning it Vi in. from the top of the 
slot and V;i in, from the -dot bottom. 
Glue the smaller plug into its slot, 
flush with the bottom of the he t Idly 
block. Prepare the other heddle 
block the same way, ret'ttviurf the 
fitufi ;jos itiunn so the blocks tv ill 
line up with each other when on 
opposite aides of the frame. Secure 
the heddle blocks to the side strips 
by countersinking Hathead screws 
i Photo 6>. 




4 Plugs to lorm (he warping and up- 

shed posi lions are glued and 
filled! into the heddle block. 



Assembling the frame 

To assemble the Loom, begin by 
fitting one cod of each cross brace 
into the two dado cuts of one side 
strip and fusion with Hath cad screws 
countersunk from the outside of the 
strip. Drill holes into the center of 
the ends of the warp and cloth beam 
dowel* anil slip the dowels onto the 
heads of the screw hooks for partial 
assembly of the frame. Position the 
other side, slipping the screw hooks 
into the holes in the dowel ends and 
fitting the cross- brace ends into the 
dado ruin of the frame. The warp 
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J~ HEDDLE DETAIL 




5 A screw is driven in ihe pilot 

holes running through the heddle 
blocks and into I he Srde bars, 




6 A -screw hook »s lilted into I he 
warp beam Cross braces will be 
ah ached lor com pi el e frame assembly. 




7 A jig makes cutting heddle strips 
to matching lengths much easier 
One can also be used to drill holes at 
Identical locations through the strips. 



1 2C 




8 Cardboard ships aro used to space 
the heddle sticks evenly in the 
dado of the heddle bar. 




9 The loom is assembled and ihe heddle 
rs placed in the up-shed position. 

For warping it is placed in Ihe back slot. 



and cloth beam dowels should turn 
on the ends of the screw hooks 
(Photo G)i 

Set the rear take-up beam between 
ends of the frame, puna a roundhead 
screw' through the hole at the end of 
the frame strip and drive it into 
the pilot hole through the ratchet 
and into Ihe end of the beam, I>o the 
same with the other aide strip. 
Screws passing through the holes at 
the end of the frame act as axles 
for turning the beam. The front 
take-up beam and tie bar assembly 
ure attached in the same manner. 
Screw on the ratchet stops, They 
awing freely on the screw shanks 
and drop into the ratchet teeth for 
locking to tighten the warp. Now 
the loom frame is basically completed 
and you are ready to make the heeb 
die. 

Heddle 

The heddle hoi da the warp threads 
In position. To make it cut the hed- 
dle bats 21% x % x % In, (Fig, J}. 
Make dado cuts for the heddle sticks 
as indicated. The sticks f there arc 
SI ) are in. long. However, they 
should first be cut longer, then care- 
fully trimmed to size. Begin by cut- 
ting strips ^iis-iir wide and Vs-in. 
thick, using a hollow ground blade 
in a circular saw for smooth edges, 
L'se a fine blade in a jigaaw to cut 
the sticks to their 2%-in. length. A 
jig for cutting (Photo 7) is a good 
automatic measuring device for accu- 
racy. Drill a ' bi-in. -dta. hole through 



POPULAR MECHANICS 





-| The warp it made by wrapping 

thread around pegs. This makes a 
56-In. warp for over 30 ia. of weaving. 




j a Beginning il the center, one 

I ■ set ol warp threads is passed 
through I he heddle slits. 




j q When of I elite and holes needed 
1 are threaded, warp threads are 
lied to lhe tie bar In groups ol four. 



the center of each stick, aigjiitt using 
u jig for accurucy. 

Glue the endH of the sticks into 
the dado of one of the Ihif\h, Place 



the first strip 14 in 
of the bur. A number 
cut from heavy tranl- 
1 ward Uipino^] mute- 
ly 1 hi-iiK tliJi-k t and 
slipped between tlie 
stiekn an they are 
gluetl into the dado 
will unsure even 
a pacing and parallel 
sticks (Photo 8). 
Mark the center 
stick. After a few 
minutes the glue 
will be set enough 



. from the end 
of h pacer strips 




K-A SET OF 
WARP THREADS 



that you can move the cardboard 
ahead in the gluing frequence. When 
all sticks ate glued Into the dado 
of one bar, spread glue into the dado 
of the other bar, Then, beginning 
at one end* work the free ends of 
the sticks into the second bar dado* 
Now the loom is completed and 
your weaving fun begins. Photo 9 
shows the assembled loom with the 
heddle in the “up shed" position of 
the heddle block. In this position, 
it's ready for weaving. 

Weaving (he wall hanging 

Our wall hanging was made by lhe tapestry 
form of weaving, in lapcslry wuavmg, the welt 
inroads are beaten down with a m pus Try lor*, 
flo they completely cover the warp, making n 
dense. rfch surface To make lhe wall hanging 
and other pattern*, yarns of ditlerent colors 
pass part way across lhe loom, meeting in a 
tapestry slit |cin. This means ihere will be 
slits wherever two colors meet. 

The secrets of successful weaving are 
keeping an even and tight ten sign on your 
warp yarns; keeping your selvedge* straight 
(it's ea&y to lei ifrem pull In by not leaving 
enough yarn to bOal down), and boating in the 
yarns evenly. 

To weave the Walt hanging pnglurec you witl 
need the following yarns (symbols noted are 
moae inund on the wall hanging pattern, your 
yarn supplier can help you with unfamiliar 
lerms); 350 yards while cation warp yarn; twg 
lightweight weaving yarns In diffar&ni Ehudes 
of blue (darkest blue, , and next darkest 
blue. 4 ^); one ligh (weighs weaving yarn In 
light blue, ; one blue /brown Irish tweed 
yam, i . two mohair yarns in royal blue. 0 . 
and a light blue. *); one gr*y rya yarn; one 
brgwn thick and thin yarn; two thick boueiot 
(one white. one in blue gmhni eiripo*, ■ ). 
You will also need el least lour shuttle* and a 
lupostry boater (a table fork works well). 

Slnrt by measuring your warp as follow* 
und bringing It to the toom. 

Winding warp set* 

Begin winding warp set* by 1if*t turning 

the loom upside down and Inserting live page 
In Ihe holes | Photo 1 G|. Tie iho white com on 
warp yarn to Peg 1, Bring the Lb-read from Pog 
1 cute Ido around Pegs £ and 3„ inside of Peri 
*, outside end around Peg 5 in a frgum eight, 
then outside lhe oihor pegs back <nu around 
Peg 1 lor the first wrap Continue wrapping 
In ihis way urn I i there are 5 comptoie wraps 
1U Ihrends. This IS ft *01, Wrap ihe tree end 
of the thread around Peg l several limes to 
keep It taut. 

Use a short length ol contrasting (bread lo 
He tho sot a I the cross over of tha fry urn 8 . 
Also He the set between Pegs 2 end 3 Cut 
ull the Hire li da where they wrap around. Peg 
1 . Remove lhe set. and hang M over the back 
ol a che It . Make 17 more sate lo warp the 
loom ror the width of lhe waif hanging, 

Stringing the loom 

Turn lhe loom over again to siring it. Mark 
tho center hole of the heddle. Sol lhe heddle 
in the warping position of the heddle block, 
the slot with the 1-in. plug. The proper warp- 
ing and weaving position is wilh the rear lake- 
up end farthest Irom lhe weaver, (he cloth 
beam directly In front. 

Slip tho loop of one set ol warp i breads 
over the hand ( FLg , K). Remove the contrast- 
ing tie thread. Lift the lop loop oh your hand 
find pull the double warping thread from lhe 
set. Puss (he loop through lhe heddle silt lo 
lhe left of the marked heddle slick and pull 
lhe thread through untit id Is about 1 in, 
beyond the rear warp beam I Photo 11). A 
steel crochet hook, size (5 or smaller, can he 




Fig. L. Fill shuttles with the number of 
strands and colors n ole d Where there ' 9 
a slash, fill two shuttles, one for each 
side, anrf weave every other row alter- 
nating shu ii res. For colors, x denotes 
darkest blue; A, next darkest blue; O, 
royal blue mohair; IJ , blue/ brown tweed; 
+h light blue; *, light blue mohair; ", 
ombre boucle. Use one strand on others. 



uoeef to pull Threads ihrough. 

Continue lilting (ho threads off your hand 
and ihruudiny through tho slits to the Mi 
until Ihfl sot la used. Beginning with the first 
aha threaded, *Np tho loops over the loch 
strip which ha* boon removed from tho bach 
ljjkg-up beam work the loop to lhe cantor of 
lhe strip and slip on ihe others in sequence. 
This wd! kuep the throada from ailppsng back 
out of the ulna as you warp. 

Placo a second got of throacl s over your 
hand end continue na before, this time work- 
ing lo iho right of the cantor. Continue warp- 
ing, alternating (ho side of threading with 
each set until all (bread* are used, with an 
equal number of threads on each sloe of tho 
centei Move to ihe oppose end ol Iho Loom, 
spread the threads evenly along the look sir Ip. 
being sure that none crosses over another, 
Slip the pegs ol iha lock strip into the cor- 
responding hole* of lhe luko-up beam lo hold 
the threads in pface. 

Have someone help wind (he warp threads 
onto the tuka-up beam Any tangles in front 
ol Ihe heddle enn be combed eul with your 
fingers, Separata the warp thread* In 10 two 
group* und grasp one with each hand, being 
sure the tension la oven on aft threads. Your 
hulper can slowly turn the warp take-up beam 
to wind lhe thread* while you maintain a hrm 
grasp and even tension on all throada in front 
or the heddle. Leave enough length of thrand 
unwound to tie lo ihe cloth beam lie bar. 
You're feci dy lo thread the holes In lhe haddlo. 

Threading Ihe heddle 

Beginning at lhe right side, pick up two 
1 breads running through the llrSl Shi Pull one 
thread back through the shl but hold onto the 
oihor to keep it in trm sill. Thread the free 
warp thread ih-rough the hole juet to ilia 
teit ol the silt It was in, Continue rothroading 
one th re ad of each group of two into the hole* 
to the felt of each si It until all holes and 
slits are tilled. 

Starting at the left, pick up the first four 
threads and bdng them toward* you in a 
straight line. Bring them over the tie bar. 
around and up lhe back, separating them into 
I'Pi'er^ ri.'r m r<j J :J : jL- fjfij 
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3X6\1 

JOIST 

WASHER 



WASHER 



2X6 

BELT 



2X4 

UPRIGHT 1 



garage 

space-saver 



Put an end lo dulter 
in your garage with 
a storage platform. You 
can build it level with 
the top of the wall or 
a few feet down for 
extra storage, Either 
is a low-cost way lo 
add “floor space," 



This simple framing system 
offers extra floor area’ 

H as your garage gradually turned 
Into jujit a storage barn? Well, 
here's an easy way to add enough 
storage space so you can clear an 
area to park the car. This project 
requires only minimal carpentry ex- 
perience, no sperm I tools, and all ma- 
terials are stock items. 

Plan for materials 

Count the .studs along the wall 
where your platform will he located. 
For every two studs you'll need ohe 
length of 2xti fur the floor joist, one 
2x4 upright to connect the joist to 
the rafter, two V^-ln, plywood gus- 
set plates (figure about 3 Via x 10 in, 
for each) to attach the upright to 
the rafter, and -Vus x 4 -in. bolts with 
Washers. 

Once you've picked the location, 
mark a level line across the wall 
studs where the 2xGs connect. Then 
measure 4 ft. along each sidewall 
to allow for the plywood platform. 
Using a level, carry this mark up 
the wall until you reach the rafter; 
Tip; If you make careful measure- 
ments along the outside walls, you 
can mark all the rafters and studs 
accurately by snapping n chalkline 
held between your measured marks. 

Here's how to figure the right 
lengths for the joists and uprights. 
For the joists you have to allow ?>Vi 
in, for bolting to the wall stud, plus 
4- ft. under the plywood platform, 
less 1 % in. under the platform for 
the run of the 2x(j belt. Total length i 
iiG in. The length of the uprights 
will dejHjnd on whore you mount the 
platform. Measure from your mark 
on the rafter to the bottom of the 
2xtf joist and remember to allow for 
the angle cut where the upright and 
the rafter meet. The only other piece 
of framing you 11 need is a single 
length of 2xG for the belt. It stiffens 
the assembly and supports the out- 
side edge of the plywood between 
the joists. 

Building the platform 

After cutting your materials to 
the proper lengths, attach the joists 



1/2“ PLYWOOD GUSSET PLATE 
( 2 REQD, FOR EACH UPRIGHT) 



2X6 RAFTER 



1 t/2"‘ RESIN-COATED 
NAILS 



V2 X 4 
BOLT 



2 X 8 JOIST 
2 X 4 UPRIGHT 



2X4 

WALL 

STUD 



3/4 PLYWOOD 
FLOOR 



1.2 X 4' 
BOLT 



T GALVANIZED 
COMMON NAILS 



CORNER SECTION 

(TOP VIEW) 



2X69ELT 

GARAGE 

STORAGE 

SHELF 

VIEW) 



to the wall studs. Tip: Tack the 
joist in position and clamp it, Then 
drill through both pieces (the hole 
alignment is automatically correct) 
and install the bolt. This procedure 
can be used at every bolted joint. 

Make the angle cut on your up* 
rights and then nail the gusget 



pin tea to them. Spot a few nails on 
the free ends of the plates. This 
way, ns you raise the upright to 
your murk, the plates sandwich the 
rafter and you can lock the joint 
easily, A coat of u preservative like 
Wogdlife will help keep the platform 
in good shape, * * * 
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POPULAR MECHANICS 



The tough ones 
get toughen 
77 Ford pickups. 




Mew 

high -efficiency V-8^ 

New 35 1 and 400 V*8 options- 










You know Ford pickups. They Vo the 
ones with exclusive Twin-I-Beam, 
aIMveided Styleside box— and a great 
record for durability- Now theyYe 
built even tougher. 



designed for extra reliability 





Typical ‘77 pickup 



9 pre-cosled steel 
• /ine-rich pnmor 



* galvanised 

■ rus,(i>ruur 
Ion (Jut 
■i no rs A 




Over 350 sq, ft. of ontl-< orroslon 
coatings like galvanizing. Phis new 
rustproof fond nr I Inc re. 



93 out of 100 of an 
Ford trucks registered 
over the lest 12 years 

are stiff on the job. 
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This serins 60 Road Star is a big, 
good looking tire with raised white 
letters and checkered Mags. It has 
two fiber glass belts and two poly 
ester cord pises for good handling, 
Tread has 9 running ribs for long 
mileage plus over £000 sipes lor 
tremendous traction. 



titls senes 70 Road Star has all 
(he attractive features and con 
struct ion of the Road Star 60. In 
addition McCreary ofiers rariral, 
belted/bias and bias ply tires. We 
also manufacture tires for vans, 
recreational vehicles and light and 
heavy trucks, 
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D e Walt's 10- in. power miter- 
box is a specialized tool* 
You can adjust the blade from 
47* right, to 47* left on a vernier 
scale that's marked off in V|T 
increments. 

The stale reaches, to 47" at 
each end to allow mitering out-of- 
square corners. This amounts to 
an eflsy-to-use, powered mitering 
system with accurate and versatile 
adjustments. But don’t overlook 
the 0° setting 1 . The 10- in. blade 
with straight, down cutting action 
has the capacity to crosscut 2 x4s. 
So the miterbox is also an effec- 
tive cutoff saw* The tool is port- 
able but can be bolted to a bench- 
top through its metal base. 

I found the tool has more than 
adequate power for cutting up to 
its capacity. The blade chatters 
Home what as it starts up so you 
have to wait about two seconds 
for the full rpm level before cut- 
ting. 

The feature that Impressed me 
the most is the trigger lockout 
button. You can't accidentally 
start up the saw unless it f s pushed 
down and the convenient location 
makes it easy to depress as you 
squeeze the trigger. You can re- 
move it when you're done work- 
ing to prevent unsupervised oper- 
ation . — M ike M r V Unlock , H n m e 
and Shop Editor 



PM TOOL TEST 

DeWalt’s power miter box 



5pecPI catlont 

Motor: 10. Samp., 1,5 hp 
Tablet 4 x 21 M " 
Weight: 34.5 lbs. 

Arbor: dla 

Blade: 10" dia, 

Speed: 5500 rpm 
Haight capacity. 33"fc' u 
Width capacity: 4 V* tf 
Price: $239 95 

Special features 

One -hand power safety 
Auto-electric brake 
Clear blade guard 
Rear sawdust ejection 
Miter to 47* each side 
Gear- driven motor 
V* * vernier scale 



Release ihe pivot grip fever to swing 
the saw to five positive stops: 0*. 22 Vj 4 
and 45° right and left. Twist the han- 
dle to lock settings in between. 



A safely release button is built into the 
handle. You can't depress the I rigger 
unless this bullon i3 down. The button 
is removable to effectively lock the 
saw when you're not around, 



POPULAR MECHANICS 




Henry Mor g an sa ys: 




“THE APPLIANCE REPAIR 
HELD COULD SURE 
USE SOME GOOD 



MEN, NOW.” 



If you've seen this well-aged comic on television, 
you know I'm not in the business of fixing 
appliances, Sc what am I doing in an ad for an 
appliance repair course? It's simple: I got tired ot 
laying out a sockful of money every time something 
went wrong around the house. Then I came across 
an NRI ad and l thought, "Why not? I've spent a 
fortune on repairmen , . , if I'mtoo stupid to fix a 
toaster, this is the way to find out, 1 ' 

So I took the course and now I can fix my own 
appliances and I can even make money out of it if I 
want to. As a matter of fact, there's enough money 
in fixing these things, I'm tempted to quit show 
business and go straight, 

Think I'm kidding about the money? Just check 
out the receipts on your last repair bills. And then 
ask anybody if they know a good reliable 
repairman. You'll find they're scarcer than doctor 
who make house calls. If there ever was a field 
crying for good men, this is it. Opportunity is 
knocking louder than my car's engine, and it could 
be knocking for you. 

If you’ve ever toyed with the idea of making it on 
your own. with your own repair business , . NRI 
has a low-cost, home study plan that really makes 
sense. You can hang in there with your present job 
while you're learning; and you'll find NRI's course 
is quick and easy. 

Let's say you have trouble just plugging in your 



What NRI Can Do For You. 



Henry Morgan 






You don't have to Stop with toasters and irons. 
They'll even show you how to repair air 
conditioners, refrigeration units, commercial 
appliances and power tools. That's where the big 
money is. 

Take Henry's advice and send in the coupon. It's 
nice to find out you've got some hidden talents. 
And you'll save a bundle ... or make it . . . or both. 
Send For This Free Full-Color Book and See 



electric shaver, You’d better start with the basics 
. . . and the NRI course starts right there. First, they 
tell you what electricity is, and you can't get any 
more basic than that. They take you by the hand, 
step by step, as fast or as slow as you want to go. If 
you get an attack of the stupids, there's always an 
NRI expert waiting to give you a hand. They do 
everything but turn the pages for you. 

Like 1 say J took the course and it turned out to 
be even better than they said it would be. Sure they 
pay me for writing this ad, but it ain't much, believe 
me, I could make more in a month by fixing things 
for the neighbors . . . and I’m not kidding. It's just 
that I believe in seeing guys make it on their own. If 
you follow the simple texts and the big pictures, 
you can be a technician in no time. They even send 
you a professional appliance tester with the course. 




NRI SCHOOLS 
McGraw-Hill Continuing 
Education Ce filer 
3S39 Wisconsin Avenue 
Washington, D-C- 20016 



Send me your Iree book in 
Professional Appliance Ser- 
vicing. I understand there 
is no obligation, and no 
salesman wifi call. 




Approved under 
Gl Bill if laken 
for career purposes. 



□ Check for details. 



Name 


Age 


(P-tease Print) 




Address ... 




City Slate 


Zip 


A NDlirtngl Mjnm Qudy Courcil Ac£red;|«J ScfTOtf 


€00-027 



FEE flu Any 1577 
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Direct From Hie Factory To You At 

Fantastic Savings! 



DO-IT-YOURSELF CASE KIT 

SOLID 3/4” 

LACK WALNUT 



104 



50 



FACTORY DIRECT 

SALE PRICE 



When purchased with movement 
(extra) Or, case kit alone Si 14.50 
Reg. Si 49.50. 



SuHd this beautiful grandfather clock, complete with Westminster chiming 
movemen1-Tempui» Fugil Dial', tor just S219.00, Add $15,00 tor Moving Moon 
Dial (as shown). Compare your finished clock with those retailing al $350-00 
and more. 



BUILD A GENUINE EMPEROR . . . SAVE HUNDREDS! 

Now you, like our thousands of satisfied customers, can build and enjoy your 
own beautiful grandfather clock for a fraction of what it would cost retail 
Emperor Clock Company, the world’s leading and best-known manufacturer 
of grandfather clocks, will save you hundreds Because, at Emperor we buy 
raw lumber in tremendous quantitiesat tower pneesand pass the savings on to 
you, Pius, we own and operate one of the largest, most efficient woodworking 
plants of its kind in the country. 

Emperor's classic Model 120-K do-it-yourself case kit in solid v kiln-dried 
biack walnut is now on sale for just $104.50 . S45 00 betow our already low 

factory direct price. Compare ns features lo grandfather clocks costing tour 
times as much! li has four full-turned hood columns, divided swan neck with 
decorative finial, deep-carved moldings, full-length wai$l door, built-in floor 
levelers. deluxe brass-finished hardware and more. 



IT’S EASY TO BUILD AN EMPEROR GRANDFATHER CLOCK! 



Modal iso 

Solid U Black w*jnul 
74" x lev nie- 



EMPEROR 

CLOCK COMPANY 



There's no guesswork involved with 
an Emperor grandfather clock case 
kit. For accurate and easy assembly, 
each kit piece is pre-cut and sanded 
smooth on both sides All miters pre- 
cut at no' extra charge, (For (hose who 
prefer, kils may be ordered 
unmitered.) Divided swan neck and 
finial. waist and dial face doors, dial 
frame and basefront are pre- 
assembied Complete, Illustrated, 



easy-lo-read assembly instructions 
included No woodworking experi- 
ence or special tools necessary. Each 
piece may be reordered separately 

MONEY SACK GUARANTEE 
If for any reason you are not com- 
pletely satisfied, return in original 
Shipping carton within 30 days for 
prompt refund no questions, no 
excuses. 



EMPEROR 

CLOCK COMPANY’S 

MOST POPULAR MODEL 120-K 



WORLD S UWGEST MANUFACTURER 
or grandfather clocks 

Enipwor CiQTAc Company 



ACT NOW! OFFER ENDS MAY 31, 1977 






EASY TO ASSEMBLE 



EMPEROR MOVE MENTS AMD DIALS 
FOR MODEL 120-K^^^^H 



Empqrcjr Model 1QO-M movements, m3 nufae lured 
by a fourth generation ol Wesi German cloeksmiths. 
are mad a to our Ngid specifications from the highest 
quality solid brass, with pinions of hardened steel 
Fully assembled movements include weights, solid 
brass weight shells, brass bob, pendulum and 
chimes. 

Model lOQ'M movement shave l wo sets of musically * 
tuned rods. One set sounds the historic weal minster 
chimes four notes on the quarter-hour, eight on the 
half-hour, twelve on the Ihree-quarter-hour and six- 
teen on the hour The other set sounds a Big Ben 
tone on ihe hour 

Emperor dials are aiso manufactured in Wesi Ger- 
many by a renowned dial -making limn, famous for 
their solid brass craftsmanship. There are two dial 
versions of Ihe lOQ-M movement: Tempos. Fugit 
(Time Flies) and Moving Moon With classic I U n H r 
calendar. Both are sofid brass and brush -finished 
with black serpentine hands. Antiqued filigree 
spandrels frame i he dial ring which has black Roman 
numerals, 

Because each movement bears the Emperor name, it 
is thoroughly tested in our quality control room be- 
fore it is shipped to you. We proudly stand behind 
our name 100%. Emperor West German movements 
and dials are known and valued everywhere (or (heir 
lasting accuracy and dependability. Don't risk buy- 
ing anything less, 

installation and adjustment is a simple operation 
following me step-by-step instructions supplied. 



Made In Weil Germany of Sofid Bran 

EIGHT DAY 
WEIGHT DRIVEN 
WESTMINSTER CHIMES 




A. tOO-M Movement 
with Tempus Fugit Dial $1 1 4 50 
8 IQD^M Movement 
«nh Mowing Moon Dial $129 5D 

MOVEMENT CARRIES 
A ONE YEAR WARRANTY 



MAIL ORDER AT ONCE! OFFER ENDS MAY 31. 1977 

USE THIS FORM TO ORDER FACTORY DIRECT 

ALL ORDERS SHIPPED 2 TO 3 WEEKS * SHIPPING CHARGES COLLECT 
EMPEROR CLOCK COMPANY, DEPT. 39-R PI e**e check: New Cuitamer Q 

Emperor Industrial Park. Fair hope. Alabama 36532 Preeluua Customer □ 



OTY. 


DESCRIPTION 


WEIGHT 


FACTORY 
DIRECT 
REG. PRICE 


FACTORY 

DIRECT 

sale 


r 

EXTENSION 




PI pass send kit unentered □ 












Model 120-K Solid W Slack Walnut Oo-it -YaurialT 
Casa Kit wiih purchase ot either move mem 
{priced separately i below 


49 


>149.50 


St 04. SO 






Model T2Q-K Solid Slack Walnut DeHt- Y our sail 
Case Kit without purchase of movement 
{priced separately! below 


49 


SI 49.50 


Si 14.50 






Model 1ZQ-A Solid ^ ,r Slack Walnut completely 
finished cSock with Temp js Fugit Dial, 

Weal m meter Chimes 


95 


539940 








Model 120- A Solid V*" Slack Walnut completely 
finished dock with Moving Moon Diaii, 

Wes! minster Chimes 


95 


S414.60 








Model 10G-M: Movement complete with Temp us 
Fugil Dial. Westminster Chimes for Model 120-K 


33 


S 1 14.50 








Model 10Q-M Movemeni complete with Moving 
Moon Dial, Wesi minster Chimes for Model 120-K 


33 


S 129 50 







We accept personal chocks 

ENCLOSED S CHECK ( ) MONEY ORDER ( ) 

CHARGE TO MY ( ) MASTER CHARGE ( ) BANKAMEFfiCARD 

ACCOUNT NUMBER 



































, 









M«rn CUi|f (Ep.t#rmn aait 

!nt*f BmtVk HA. feqL.rrd 

( H U ><hur nlrrtt) 


Md. 


Yr, 



TOTAL S_ 

Alabama residents only, 

adc 4 I & sales tax S . 

GRAND TOTAL S 






Please send free color brochure □ 



NAME 



ADDRESS 
CITY_ 



STATE 



ZIP 



J)ihk. AU.iirj,!!, 



VISIT OUR FACTORY SHOWROOMS MON. FRL, 8 JLNL TO 5 P.M., EMPEROR INDUSTRIAL PARR, FAlRHQPE, AL 
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South 

Carolina. 

It’salotof 



Whatever kind of vacation you're looking 
for, you'll find it in South Carolina. 

And to he Ip you plan your vacation , we'll 
send you the new South Carolina Trip Kit — 
free! It 1 !! cell you about things to do and 
places to stay And there are maps 
you how to get there once you get here. 

Wherever you go in South Carolina, 
you’ll find a lot of great vacations. Just 
clip the coupon to find out how they 
can all he yours. 

FREE SOUTH CAROLINA 

Name 



Address 



City 



State 



.Zip 



South Camlina Division of Tourism, Room 46 1, Box 78 » Columbia, S.C. 29202 ^ 




On Display af Museums and Ptaneianums Throughput the Country 



Celestron Multipurpose Telescopes 




FREE 

COLOR 

CATALOG 



peMabte ohM-yBiory m n sullen th* 
n.rT , 3Est-i , 's (.ivpfil-p tut study i The sur- 
lace leaiu-es oi Mars Erie subdivided 
rings cf Saturn, lAe ever-changing 
twit slmiElurH of Jupiter, the 
milieu l e f i laftw Mary tie la i I 
wi cteep-sky nefcuiae. th* 
centiml regic-nn pi glqfc- 
ular clusters at up eq 
SOOft. AfEO ifta ivFU- 
ma:a lerrealrlal Ic-le-- 
sccpe or telephoto | 

' Sue swunn down 
k T 2 rf k 22", 
Wt.: 23- lbs.. S?»t 
The CtlnliDn la. 

The appeal of this 
pr^sli^iPus. fully 
eleclne come mslrumeel m enha-ced by a 
u-"iqua des-gn that also makes U i H q world's 
largsSI fine-map -paFta bis, Demounl ang Icuto e 
into your ccmpnci cat m five minute*! Wiihrn 
of the Cel es iron IT, al up 10 
RSOX. ore "Jie delicate contra at levels 
0l the 0i1 fuse and planetary nebulae, 
the spinjls ol rom&l# gatakies 
and Ihe qunsais i 5 ij e swung 
down: ifiJ- m 22* s 44”' Wl.- 100 
lbs . &3.7&0] 



Thn Hinirp ThrCc rcBsfiP* wh-y 

t ne o not ce, pe , , MCfed w a . 

scope enlhuaiaals ana lemJjug eol. 
legos, u ni y £."■ 5 ' c s and science 
centers lf*e world over repeai- 
t?t7ly selcd CelcsUon iclescopos 



Tlw Cilailron 6, A tablecop 
observatory lor explotinq the 
Moon, pianola, scores oi open se.hj 
C fut-tor-; and gossamer nebulae et up 
ra 3JOX Feu casual ebWfWfKi Or reJus. 
photography, resj i.he inslrumant on. 
:my flat surface, swing up the 
lubo and locus Close «n 
on the whiskers pf a 
squirrel at [he near 
locus of 20 11. or Ihe 
lees of a biend at hall 
a mile The 3^ -lb. tube 
Oemgqni* for ha^d-held 
shots st 25X (SifO 
swung down: 7'' n * 

J&". Wt.; 12 ibs.. &asa 
priqe, including elect nc 
slar tracker and i ^ in - 
mnhc star locale r. 55351 
The Celestron «, Eight full 
inches of aperture make this 



Celestron International 2B35 Columbia * BbOSTA'E * Tsrrmct.CA JDSQJ 

WorNTs Leading Maturlazfuf+r p; Qompe^t-P unable Teles copes 
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WORLD'S OUTBOARD CHAMPION 

(Continued irom pa#e $7) 

ut a “moderate" 5500 rpm as I got 
the feel of the boat. 

Steering wan, firm but torque 
minimal, find the hull took turns 
with a remarkable stability— no 
sensation of tricks or a tendency to 
break loose or trip. My chase boot 
reported that at my conservative 
trim setting the planing angle looked 
good, so on downwind runs away 
from the gusts I pushed down on the 
right-foot accelerator and the hull 
skimmed forward ns the rpm touched 
8200 — about 125 mph. The hull was 
a flying machine; it was easy to see 
why Mercury had contracted Angelo 
Mollhari for all bis h&ndbuilt hulls. 




Blow-over at start of a race at Miami 
catches Fountain (center) in spectacular 
crash that flipped three boats at once. 



The techniques 

It takes more than a fast boat to 
win, so I naked Reggie about the 
other tricks that keep his remark- 
able machine out in front, precise 
starts come with practice, and are 
crucial, he noted. A slower boat that 
can accelerate into the first corner 
may force a faster one into a wider 
slot and hold him off until the finish. 
Lying behind a lead boat and "draft- 
ing" won't work in a race with a 
surfacing prop throwing a rooster- 
tail astern while the lead boat takes 
the clean water. Cutting in ton close 
can lead to disaster; if one boat 
starts to kite and flip it can blow 
over any others nearby. Staying in 
top condition, Reggie believes, hns 
helped keep him from serious injury 
from some bad speed-flips, 

Reading water conditions ahead 
and feathering off speed to cross 
“rhythm water," judging planing 
angle while “riding the edge," study- 
ing other drivers and watching 
them with peripheral vision, carry- 
ing speed into a corner until the 
last second and then reaccelerating 
fast are among many special skills 
making a winner. 

Learn them as well as Reggie 
Fountain has; use them to win every 
time, and you may make a factory 
team, Then drive outboards at speeds 
unheard of until a year or so ago 
and possibly you can challenge a 
champ. That's all there is to it, * * * 



POPULAR MECHANICS 







Johnson's V-6s. 

You're looking 
at the worlds most 
powerful 
outboards. 



Last year, our 200 hp V-B was a giant step 
forward in outboard perlormance for big off 
shore erasers and muscle boats So thus year 
we've added a 175 hp version for more 
boaters to step up to V-6 performance 
Performance starts with a full 90° V-6 design 
that provides a barrel-chested 149 4 cubic 
inches So the engine a ryes you outstanding 
thrust for nel ting on plane fast doesn I have 
to breathe hard to let you cruise faster at a 
fuel-efficient, pa n-throitle setting than smaller 
moi or s pushing comparable boats at full 
speed And a! cruise throttle, both of our 
V-6s give surprisingly good luel economy 



Though powered like ligers. our 

V-Bs handle like pussy cats Built 
in power Trim N Tilt giyes you 
finger-tip control of motor till for 
launching/ beach mg and of boat 
trim while running And our acces- 
sory remote single-lever Command 
Center ,M gives you one-hand con 
trp) of power Irom start up to all nut 
II you 'run away' to sea often, 
consider our V-6 versions with 
25 inch, extra long shafts for 
hi g tier stern freeboard But 
whir h e v e r Sea H o r se " m oto r you 



c h oose. you'll get a Irue sa It wate r 
outboard all Johnsons are built 
to resist corrosion inside and out 
See them at your Johnson dealer, 
nr write for tree catalog Johnson 
Outboards. Division Outboard 
Marine Corporation, r~_ ^ 
2732 Sea Horse Dr . 

Waukegan, !L 60085. I*** 



— Firs r in Dependant y 

lUahnsan 



□UTBMRD5 





COMPLETE GUIDE TQ FURNITURE FINISHING (Cwttnuad ham _ putju i ,o) 



BIG POWER 





And a 

good buy! j 

Looking for a rugged tractor 
at a reasonable price? Gilson 
dealers offer you any of four 
16 hp models in hydrostatic, 
or gear drive, for hu ndreds of 
dollars less than competitive 
models. But don't let the low 
cost fool you . . . they're rug- 
gedly built with an all welded 
contour frame from front to 
rear for rigid strength. The 
patented unitized engine/ 
frame design adds structural 
strength and reduces vibra- 
tion, helps keep the power 
train and attachment power 
drives in alignment. Choice 
of 22 attachments including 
side and rear discharge mow- 
ers and tiller attachments 
and a complete line of other 
yard and garden 
See your Gilson 
dealer or 
write for 
information. 



and holes with wood putty or other 
uller. than prepare tha entire wood 
surface for the final finish, 

Sanding; Begin sanding with the 
smallest grit, the finest paper, capable 
of smoothing the wood, For rough 
sanding on raw wood, begin with BO 
to 100-grit aluminum oxide, open-coat 
abrasive paper. If the raw wood is 
already fairly smooth, begin with 120 
to 220-grit aluminum oxide, open- 
coal paper. Between finish coats use 
3/0 steel wool. You'll find that a tack 
rag to pick up the dust and wood 
particles is invaluable. 

Staining; A matter of personal pref- 
erence, staining is a cosmetic step 



not really necessary for protecting 
ths wood. There are four main types 
of stains: oil, water, non-gratn-raising 
and spirit. 

Oil stains are most common for 
home use, although wood can take 
this stain unevenly. You can prevent 
uneven shading by applying a diluted 
sealer coat or diluted coat of ths final 
finish (diluted by Five parts of its sol- 
vent) before staining. Apply stain with 
a brush in even coats. Remove the ex- 
cess with a cloth and be sure it's dry 
before proceeding. 

Sealing: To prevent the final finish 
from being absorbed into the wood 
iPleasa lum to dbbo 134} 






Iiiponn When wc found 
IVlinnwn ^J, e handsome old 

walnut mirror shown at the be- 
ginning of (.his article, it was 
painted a lackluster gold, Imperi- 
a] Wonder- Paste, a jelly-like 
UquEd, was used tu atrip the 
paint Then we sanded the wood 
smooth with Coarse* medium and 
line grades of sandpaper, 

Walnut is a porous wood, so we 
used a. wood filler made by Mo- 
hawk to fill the pores, You add 
benzine to the paste until the 
mixture reaches h consistency of 
heavy cream. Then apply it with 
a doth and allow to dry about 



five minutes fit will cloud slight- 
ly!. Hub the excess filler off by 
working with and across the 
grain, and allow the wood to dry 
for 24 hours. 

Next we applied "Qua Insole, 11 
a padding lacquer finish with a 
cotton pad ( hence the name "pad- 
ding lacquer" h The (tad is dipped 
in lacquer which is dispersed 
throughout the pad by a tap of 
the palm. The lacquer is padded 
on in short, quick strokes, work- 
ing with the grain. It took 20 
minutes drying time between the 
first three coats and two hours 
between the next two coats. 




T. SI ripper Is applied to the frama 
by Kipp Gosswehr el John Harra 
Woodworking Studio ic remova paint 



2 , The wood It tended with 120 , ISO 
and 400-grit sandpaper to smooth the 
raised wood caused by stripping, 




3, A mixture of filler paste and tur- 
pentine Is applied to the mirror Irame 
with a doth. It clouds as it sets. 



4. A pad of cotton clolh wrapped in 
cotton clolh held by rubber bands 
is used lo apply padding lacquer. 
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You can be 

successful in the Air Force 



In more ways than one 



What does success mean to you? The 
chance to learn and grow? A well-paying job? 
Serving your country? Making new friends? No 
matter how you define success, the Air Force 
offers you many ways to achieve it. 

If you're a high school graduate, we offer 
act ive duty as an Airman. IPs a good chance to 
train and learn a valuable skill through on-the- 
job training or at one of our excellent Tech 
Schools. Or you can continue your off-duty edu- 
cation in a Community College of the Air Force 
program. You can earn a good salary, 30 da vs of 
paid vacation a year, and promotions which 
lead to more p ay raises. 

If you’re col lege -bound, the Air Force 
Reserve Offi cel’s Training Corps fROTC) offers 
a variety of scholarships. The ROTC scholar- 
ships cover most costs and also provide a tax- 
free monthly allowance of $100. 



A I so for t he co 1 1 ege-bqu nd m an or woman t 
we offer’ the Air Force Academy. It's a tough 
4-year education but one of the best — with alt 
expenses paid. And it leads to a commission as 
an Air Force Officer when you graduate* 

You want just a part-time job? Look into 
the Air Force Reserve. Our part-time jobs are 
hard to top. We offer expert training. A monthly 
paycheck. Plus the opportunity for promotion. 
And we ask for very little of vour time in return* 
Decide which area of the Air Force in- 
terests you most. Then decide if you're w illing 
to meet our high quality standards. We need 
young people dedicated to making an already 
great Air Force even better. If you are interested 
in receiving additional information, call toll 
free 800-447-4700 (in Illinois; 800-322-4400* 
for the location of your nearest Air Force repre- 
sentative or send in the attached card. 



AIR FORCE -A GREAT WAY OF LIFE £> 





Do you need a $65.00 SEARS 
wrench set or one Thormaster 
wrench for onlyi 







THOU INTERNATIONAL 

Ptpl. PW, P.Q. 

LO» AngtfM C* 9QQQ9 
\;'m N. S*pulv*<ta-JH> 

(El SoQundo CA 90245) 

ORDER COUPON 



Name _ 
Address 



I 



I want Thormaster wrenches) 

Entloiid chacfcD M.O. □ lor 9 

Add t.96 ahippriQ (Ca rwtomi.- ma tiij 

&t^ppod with tn-al.‘r»ium warrarity 



Well, the fact is * . . 

* The Thormaster wrench replaces about 40 
different wrenches.lt combines ratcheting, 
box-end and crescent features into one 
5$(f<3<j}u$1mg marvel 

* You can handTe both inches and metric, or any 
type ol nul (square, hen, winged, aircraft, etc.) 
even damaged nuts, wilhout having to change 
wrenches or adjust for size. 

* 200 ftLb torque, 9 inches long, tits anywhere. 
A must on Jobs requiring different wrenches, 
for hobbyists, home repairmen, mechanics, 
boatmen, cyclists, etc. Highly praised by 
MOTORCROSS ACTION magazine and others. 



LEARN GUN REPAIR 
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OH HUM A TUKE , . 
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Free 

Blackhawk 
Films 
Catalog , * . 

Lisrtny thousands of 9MM 
and >SMm silent £ sou^d hlmj The 
moal comprehensive listing el home en. 
terlammenl lilmg available ana IT'S 
your & if ft* iu&i write Of call today 

Cali Toll Free: 600-553-1163 

in Iowa call: (319)323-9736 

Please mention order - 3233 

3233 Easlin-Ptielan Building 
Davenport, Iowa 52B0S 



GARAGE DOORS 
DIRECT 

FROM FACTORY 

Write lor our FREE catalog on 
Overhead Garage Doors, Electric 
Operators, and Radio Controls: 
featuring a section on how to 
frame an opening to 
accommodate an overhead 
garage door. 

Catalog illustrates our mode! 
line of — Rodwood Panel Doors 
Panel Doors 
Flush Doors 
Fiberglass Doors 
P re-finished Doors 

Easy contact through our 
toll free numbers: 

Nationwide: 

BOO-6 31 -56S6 

New Jersey Residents: 

eftO-B72-49SO 



total [y>i Ovrrtaad 

HisuLiti iaj [tears 



it 



Cflfti£m|»raP 7 Lhorhead 

lL< "Us 




.Vuu^madic tirade D«r Sjila n 

L*bwi PUwtJ 
lUfftnFl NurUtriMt^i lirfJi 1 

Cmb^taUwi Prqkiraiteft ter Instep 

i*i l'.u irii *u r. L"n S< w ^ 



'■-I* 






TS> 

NEW ROAD 

MONMOUTH JUNCTION, NEW JERSEY 08B52 
Please send me your free catalog 

NAME 



ADDRESS 

CITY 

STATE 



ZIP. 



FURNITURE REFINISHING 

l' Co.h fi.m r0if tmm p.ijTn J.3Q 1 

(except those penetrating finishes 
that should be absorbed), a sealer 
coat is applied to close the wood 
pores. Lacquer- based sealers are 
most commonly used. They are 
brushed on, allowed to dry, then 
iighlly sanded. 

Filling: Woods with coarse grain 
such as oak, walnut and mahogany 
require a filler, it you want a perfectly 
smooth finish. Fillers conceal pores 
so you can get a glass-like finish- 

IMow you r piece is ready for the final 
finish. See page 1 1 7 for a chart of the 
final finishes you can choose and 
how to apply them, * * * 




You can steam out gouges and dents 
(hai later occur. Place a modi urn -hoi Iron 
over a damp cloth on the indented area. 




Scratches that your Tin I shed piece re- 
ceives can be treated with wax pencils 
available io wood colors. 




After many years, the finish on your place 
may need reviving This dull finish was 
restored with Minwax Antique Oil. 
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Home 

Phone 



The Al»OK (TMfTrl 4 k m*y Ik ttiirj(r(l 10 (he** tirdh Uhll: &Anh- 
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To gwn * classic European-styte 
sports car Is a sat Isf Action, To build 
the one yog own is an achieve- 
ment rtesenting the Bradley GT II. 

The ultimate achievement. 

The Bradley GT It is widely acclaimed as the finest sports 
car kit in the world. Its sleek, low. windswept design elevates 
ii to a styling level shared only by the most famous and 
expensive European models. Merged with this superb styling 
are performance characteristics vJnlth usher In an altogether 
new concept of speed, comfort and control. And because 
the Bradley GT II car kit fits over a Volkswagen chassis, you 
enjoy the dependability and economy of the world's most 
popular German automobile. 



Here Is quality beyond compare. To buftd One.-to Own 
one . . . reflects a unique life-style few ate privileged to enjoy. 
Bradley GT II. The ultimate achievement. 

Sena H.M for dr* 4Aolor tr*4l«y bretW*. writ* £**41*7. *95 Sht4**4 
Alu. 400 County bud Id South. Min ncApotii , MlnnctoUi S S42&, 



BrAilley Automotive 

495 Shttad PLuia. 400 teurrf, Sajrt is South 
iVtmn*Apoih». MlkiHHta 554 z* 



Njm* 



U<ir ttt 



495 Sh*Uf(i PUu. *00 Cournv BA, IS- South. Mpti. Minn. 55410 



Sen4 i 1.00 fof Srarilry OTl L GT-H brochure 
_ S 7 00 fur Irtuftn GT4 A»*mlrty htanunl 
~Z (11.00 for BfAriley Gf-ll three illmcnilon«l lirucCuitF pUiii 




GRAFTING! 



DRAFTING 



IN 



fit/SM COUPON 

Mail coupon for FREE 'DRAFT. KM 

I NO CAHEEft Klf, Draflingi Apti- 
tude Tati, including now i> way 

trailing Fn*i.rvmcnl nnd IB' 
pagti Lnc k, "Your Firiuro 
in Dialing-- ALL FREE. ' 

No Mtownon w>n can, - ii 

fllindVA RtnHita. 

T TvTb-Ti” HMl 7 i “f™ “L^-- 

HD-nTVi AMERICAN SCHOOL OF BlUFTillC, Hepl. till'll 
4lftl fttopM flr, ftwwub Pltu, Jumped hKA OL ftZfiU 

Ruih - OftAFTiNO CAREER KIT," intruding Qapk. 
ALL FltCEl Aptdud# Teat 4 Brilbni FnaUumanc— 



- T m( 



Pk It a rurrrr hAi-i/i tfif j nh% 
fmw)) iirr? U S. DeM. -of 
L *hpr reporli dm fling jow are 
American In-id talc ler 
iTt'ijili & Jltaltihy rrVnh juUWrj-T itrv 
nfr 2 S r i jo t yean FTCi1ii.( r . ih-oti- 
fjffj.il JraflMTien, Pn'pane ar AttaU’, 
m , 7 ,^ rJuif (or j rcwnjdinji cater 
in dTaltinp. il'i easy with, our 
cxdhHrffe itep-Eiy-i-iirp ih- 
.ilJ-tlL-lJL'n. FicryUnng fiu- 
niched. ll is not neor».iary Co 
he hif h sdturi yi-id 



j mm ace 

| (WORES , { 

LFJjl e m . jl liij.1. JUil L «w _ J 



Revamp 
your van. 




Spray away 
scrapes -vnd 
scratches on 
vans, trucks 
and campers. 
With factory* 
matched Plasti- 
Kote/Easy Way 
Truck Colors, 
Gel them in the 
automotive 
department 
or store., 




1000 Lake Rc*d, Medina. Ofrilfl fl42S6 
PhoM 215 -T 254 &i 1 
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BUILD A LOOM FOR WEAVING FUN 

(Cant mood i.'Qm page i2l) 

two pairs ol two threads each, one pair pass- 
ing to The right. *h« olher Is (he Ipf! of ihe- 
set of (our threads. Bring them up and tie 
into a square knol, Continue working towards 
Ihe right lying each grqup q 1 four threfldK la 
Hie lie bar. Photo tz allows the warping 

Next. I Hi ihe nceqic out of the warp posi- 
tion of ihe handle block end place It m the 
up -Shed position in the hcddln block Id open 
the other shed, (For down- shed position move 
heddle directly in front ol block,) 

'Throwing' the shuttle 

Wrap the colored yarn well {lining) on 
ihe shuttle bind begin to weave by pasting or 
"'throwing' 1 the shuttle across The warp 
threads, and allernaialy placing the heddte 
in Ihe up or down -shad: position with each 
pass. The warp threads aie lightened by lurry- 
ing ihe rear or front take-up beam, letting 
Ihe ratchet stop tall into the ralchet teelh lo 
took in position. Td loosen the warp whan 
you're not weaving, turn one lake up beam 
fusi enough to allow the ratchet stop to be 
lifted and loosen the tension. 

Bogle work on your wall hanging by en- 
larging the pattern (Fig, L) to Ihe lull size 
(l9Vj x 26 in.) and place it underneath the 
loom to guide you in your weaving. Don’t 
worry about following it precisely. Explore 
color combinations and shape variations as 
you go along: and let your weaving become 
a on e- of- a- kind creation, 

You’ll need a heading at Ihe beginning ol 
your weaving to space Ihe warp yarns and 
make a surface to beal against, To do this, 
weave with rag a lor about an inch, beating 
ihem down straight and even against the bot- 
tom ol ihe loom. Then switch to yarns. 

Boating down the yam 

A. id of yarn gets beaten down in a tapestry, 
ip cover ihe warp ends. Bo sure to leave sur- 
plus yarn in each shod so your selvedges 
won t draw In, but not enough surplus so that 
parts ol your weaving buckle, 

The technique Is to throw the Bhuitte across 
ihe shed and hr aw The yarn through diagonal- 
ly, while one hand holds ihe yarn hrm(y at the 
selvedge- Starling ut the selvedge the yarn is 
coming Trotn, you'll pass lh# shuttle across the 
width of Ihe Ipgm. Then, starling si the same 
edge, beet the yaTn down agalnal the finished 
weaving. Excess yarn will ahde across the 
loom sod cult at the shuttle side. Check your 
selvedges oMun lor straightness, :ind examine 
the weaving to see that warp is Tully covered. 

Begin with yarns by winding a double thick- 
ness of the darkest blue (>) onto a shy the 
nnd peSe Or "throw" it SCrpBS the loom, then 
beat it down. Change shads and repeat, hold- 
ing onto the selvedge edge where the yarn 
begins, Weave this color tor several Inches 
(the firs! inch will be turned under as a hum), 
ihen follow the pattern or mix. your own col- 
ors. The second Stripe, beginning On gur pat- 
tern. Involves weaving u row with Ihn darkest 
blue, ihe nexl wdh tha next lighter blue. 

Joining yarn* 

You will need to Join yarns whenever your 
shutllOTuns dry, when you change colors, and 
when you are working tapes] ry sKIli (Fig, M>. 
For changing colors or shuttles, leave a 5-in. 
tail on the old end new yam ends, Join the 
now yarn so It overlaps with ihe old. 

Continue weaving stripes straight across (ho 
loom unlit you get to the bottom ol the while 
circle on your pattern. Then, start using Ihe 
tn pastry Slit technique (Fig Mi . letting colors 
inter Had in mid loom to lorm ihe pattern. 

For tapestry slits weave the hrst color 
across the shed to whore you want it to stop 
Weave the second color up to, bul not Inlef- 
sue I mg, t m u first. Change sheds end turn each 
color around, making sure that no warp ends 




M-TAPESTHY N- JOINING 

SLIT YARNS 

Two ways yam meets. 



in the shed are uncovered. SHts are connected 
by moving one of the- colors over an uncov- 
ered warp end. Try not to let slits get longer 
than hair an inch before connecting ihem. 

When you’ve woven 9 or 10 inches, loosen 
the lake-up end warp beam ratchets. Cover 
the woven section wilh a sheet ot wrapping 
paper and roll the weaving and paper lorward 
undot the take-up beam. 

As you're finishing your place, weave an 
extra inch dI the Iasi odor for a hem. Place 
the heddle in warping position and keep ten- 
sion light. Cut lour warp threads at the center 
ol the ioom. leaving them about 9 inches long, 
Pass them through ihe heddle and He in an 
overhand knot close to the weaving surface. 
Do this across (he loom, working alternately 
to left- and r|gm ol center. Unroll Ihe weaving, 
remove rhe rage you wove In at Ihe beginning, 
and repeal tying the threads. 

Clip the ends lo t or f Inches, fold them 
and the extra Inch of weaving under, and hem, 
Slip a dowel through the pqckei a] the lop. 
Your tapestry Is ready to hang. AAA 



BOOKS 

Tha Shurrfp-crafl Book Ot American Hond-woBvlAgl 
Al water, Wary W„ New York, N.Y,, Macmillan 
IBM. 

Mew Key to Weaving: OPSCk. Wary £, Milwaukee, 
Wig.., Bruce Publishing Co,, 1957. 

Hand- Loom weaving; Christopher, r j., Hecken- 
sAck. N J„ Wehman Bren,. 194-1, 

C ofllemooiary H&ndwe&vlng? Overman, Ruth, and 
Luts Smilh. Ame*. loWn, Iowa Stats College 
Rrtni, 1054. 

Hendwsftviftsr, 1 Plain, Iona. Now York, H, Y, Scrib- 
ner, 190-4. 

The Joy ol Manrfwosving; Tod. 0*ms G . 2nd ed , 
nr n colon, N.J., van Neil rand, 1064. 

Srsp-fcf-5tap WvsvJrtpr 2n anti mowskF , Nell, ftactaa, 
wig - Western Publishing Company. Jug , 1967 

PERIODICALS 

Craft Horifong, 19 trial S£nd Sl. s New York, N.Y 
10022. 

Honaweawr sner Cralis/hen, 220 F>1h Avg . New V ork, 
N Y 10001 

rtflAdwpaver^ Qmtd ol Am erfea, 339 North steels 
flu . Wq(l M.irdord, Com' ETC 11?, 

7 he Strurrfs CmU Goiltf, 4499 0*Etfl River Rd.. 
m. t, L.i I'M n(i , Mich. 409Oti 

SCHOOL DIRECTORY 

The Yam Depot. Inc . 545 Sullnr Si., S,in Fraacitcri, 
Calif, 9AI02. 

Rchool u-r ihn Arl Institute or ChlOngO. MlehlQen el 
AcKrimg. Ch'CApo, III. 6D6D3 
f iiihion InatiFutfl ef TnChnology, £37 Wen 27lti Si , 
New y ark. N.Y tOOCil. 

Temple llmvmgily. Tyler School ol Arl, Hcoch and 
Ponrow Avs , PhlledelphiA, Pi. 

WEAVING SUPPLIES AND KITS 

Soke Inc , 1640 Graod Ate . 5r. Piol, Minn 55105 
Loam kits and euppMei. 

Lily Mills Co , Shelby. N C. 2&i5G. Loom kili and 
auppNee 

Mid say Ornamental Mte, Co.. 1706 Slit#, Ri 55ft, 
Salem- Ohio 44460. Spinning wheel kilt. 

School PrOduClS Co. Inc.. 1301 Broadway, New 
YDrk, N.Y 1Q001 Oonerel tpppltaa 
Sirucio Dl v-. , King -Seeley Tfterrno* Cd,, Freeport, 
III ftl 033. Leaina nnd equipmenT, 

The Silver Shu Kin, 1301 3&ih St. r N.W . WAthmg- 
ton, O C. 20007 Lcomi, ciaulpmenl end iopplrea 
I nr e.ndhiir 4 Unlimited. 209 Bieeckar St,, New York, 
N.Y. T001 4 Lddma, oguipmem end auppliee- 
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Turn Extra Time Into 



Earn $5 ™ $ 8 an Hour 




ien c ® 



0 Fxperi 



om a 5jQ®ffi(^=[iml]sD[iDg 

&D§QoQ©g§ ®G ^/®qq[? erom D 

Sharp-All 

lets you 

Sharpen Saws 

garden and shop tools 

for home and industry 

Slart Earning FAST— No Experience Necessary. 

With Sh a HP- All it's easy to a tort your own 
business, Mo selling is involved, no inventory. 

People bring in their work... you take in year 
round CASH Profits nrid keep 90f out of every 
dollar you earn. Work Kpsirotime or fulltime 
right at home in your gurgle, bnwsmiU or tool 
shed. Work the hour . 4 you want —FRE& H<mk 
tells how to start your own busmen* even while 
working sit your regular job. 



Big PROFITS In Sharpening, 

Every home and bu sines* baa saw* smd twlsi that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors t pinking shears, snips, lawn- 
mowers, axe* and other gjirden, shop and home tools, 
SflA jm i -Ali dot* ALL these jobs and more, ..quickly, and 
at a hig profit. You will lie sharpening headquarters I nr 
eu renters, builders, lumheryards, laetories, home wnrk- 
*hnpH and hobbyists hundreds of jobs right in your 
own neighborhood. 



mere is NO OBLIGATION and 
NO SALESMAN Will Call! 



SEND FOR FREE FACTS TODAY! 

T4u riik rtething by UccaplinK 1 hi i i tfOfr ta ita Haw aBitfjr ytu 
eif» lurn yaur tpirt Inn* ml* gig CASH Prtflti with yauf stun 
Complete Sherpemnn Shap. Sand caupnn or 




mm plltUFd I»r lull dauill on *yr FxClyuvn 

30-Day FREE Trial Offer! 



FREE Booklet gives full details - 

Our Free Book tolls 
How to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



0 ELS AW SHARP-ALL Co. p 717F Field Bldg., K.C, P MO €4111 



Wo Obligation , , . No Salesman 



Ibelsaw- 



f7\ 




a els aw SHARP-ALL CO, 
7l7FFI*Jd Bldg, 

Kansas City. MO &4111 

Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 




«BE 3 R 



Nome 





















c.ir 



sure 



Zip 
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SPLIT IMAGE TRANSIT 
rtift Most Revolutionary 
LEVEL t INCLINE 
MEASURE 
E^rcf Hade! 

IDEAL FOR: 
centaur plowing 
carprntry 
Iriek luring 
CemfJrt War*! 

Surviving. 

BC. » 16 .» 

plus a &D fl handlsnu 



case >3.95 



Thi- limplr yrl kmuingly accural* lnilTum>nt mii I ■ 
(»1m Mwl mm ln*lim 44w» It • lr*rtO*i 41 

n>1 i-nch. Mnhts butblr typr m 'Inti I r> r K abiolcLr. 
It nul -6-nl j l*¥fl, 4wl iHflw* tuactly Huv m.th 

♦i3rtV4Hn-n ii nTPdrd. Jull ^n* pin^i' tiling I h r »ftM • 
i >■■ ng r Irnisilt nn-d tiript cLMp'ml tikh it. tan p»r- 
rnrm »r»y lmJ|in(. indlfif-mriiiuflnt aultUr. *m- 
ily MiiiTifWi— mri*tir?t me.llni L & dp«u 1 * 1 ht Ihm* 
*r u dirtur fll 21 lilt, 



''■'PrJ iTl'vJ, 'H Vf.fl. Jlr Jill' ■ulrKn''' hurt, KPPrilp'iH-, 



J.W. HOLST, lnc.B«pr «Mt, \m c iis-» 

ui ib.- npi . ‘-in i *, E«r t*w*i, With 4 1 13V 







. Fast, clean 
accurate boring 
in 17 sizes 
W to 1 W 



Irwtn Speedbor' '’68" bits 
are Hollow Ground to bore 
cleaner, faster at any angle 



Now step-up the boring range 
of your small electric drill or 
drill press to 114 p with Irwin. 

Speed bo r® "BB” wood bits. 

V*" shank chucks perfectly. No 
wobble, No run-out, Sharp 
cutting edges on exclusive 
hollow ground point start holes 
taster, Eet spado type pullers 
bore faster, You gel clean, ac- 
curate hotes in any wood at 
any culling angle. 

Each Irwin Spacdbor "80” 
is forged from single bar of 
finest tool sleet, Each is ma- 
chine-sharpened and heat- 
tempered full length lor long 
life, 17 sizes, Vr to 114". Buy 
singly, or in sets, at your Irwin 
hardware or building supply 
dealer, 

(4 ■/ /■) f i 

spMtiter "ir j Mtt. 

0 and O b.c ita 
In nnolafc He rug u rack. 
4. 8 and 1 3 bit sata 
In red plastic rail. 





Irwin Screw 
SSarttf, 

Marks halo, 1 1 aria iron, threads 
JiQle ler sl row :c eatliv enter waoe and 
non-melal rn&tarifll* . Ha^(1l4$1 tool |ft 
Va«r« Tor homo and job Gat ono icwn, 




every bit as good 

as the name 

b L Wi I m IflQlon , Oh u 4 Si 77. slmca lfl£5 



WILDLIFE PHOTOGRAPHY 

{Conunt/ed from page 76) 

petted, ak El let-size hooves to redesign 
my body. Blit the moose had stopped 
at the forest's fringe and now 
stared at me. apparently entranced 
I nr maybe even amused ) by my 
performance. This time, though, 1 
got the shots, 

A long lens is best 

The importance of at leaat 400 
mm worth of telephoto lens for wild- 
life photography cannot be overem- 
phasized. If a 400- mm forces you to 
back away to get the whole scene in 
your finder, remember you're less 
likely to spook wildlife by backing 
away from it than approaching it r 
as you might have to with a shorter 
focal length. A 4 00- mm telephoto 
magnifies eight times. This figure is 
arrived at by dividing the focal 
length of your normal 50-ni m lens 
into the longer lens's focal length. 
The value of this as a f/um/nnw 
focal length has proved itself to me 
time and time again. 

A good example took place in 
Rainy Mountain Provincial Park in 
Manitoba, Canada. Chance had put 
me at the head of a caravan of com- 
petitive outdoor writer-photogra- 
phers. My wife spotted a black bear 
tearing chunks from the rotting 
carcass of a whit* tail deer. 

A feeding bear can make an in- 
teresting shot Hat bears are almost 
us touchy about defending their 
dinners as they are about their 
young, so 1 cautiously broke out my 
400- mm lens to shoot with. 

The others laughed at my timidity 
—but they stood just a« far back 
from the bear as I did. And since 
they »H were using 200-ftlm or ahort- 
ter lenses, I alone was able to fill 
my frame with the bear from our 
Common shooting spot. The 200- mm 
users had to settle for half-filled 
frames, and the rest for even less. I 
so kl several of my shots to major 
magazines — one for enough to buy 
me my new 400-inm with follow-fo- 
cus — so I guess the Last Laugh was 
mine. 

Read before shooting 

Once you decide to get into wild- 
life photography, start building up 
a library of books and articles. And 
read them — don't just store them 
on your shelf. A few minutes be- 
fore retiring each night will soon 
give you an insight into wildlife 
behavior, where animals range, the 
best time of year to photograph 
them. 

One of the important things you'll 
learn in that often you need go no 
farther than your back yard to pho- 



tograph wildlife. And you can de- 
vise simple tricks to bring them to 
you. Once I thought it would be nice 
to have a picture of a bird standing 
on my follow-focus lens, I put it on 
a camera and a tripod in my back 
yard and taped a tiny box of bird 
seed to the fur side of the lens bar- 
rel. In minutes some pinyon jays 
were using the lens for a runway 
and pecking at the seeds, I shot pic- 
tures of them wi th a second camera 
And telephoto lens through a par- 
tially opened window of my house. 
A tape recorder playing the calls of 
the animals you’re trying to shoot 
or their prey will help, too. Rut be 
sure your bait equipment doesn't 
show in the photo. 

Easy blinds 

Houses and cars make excellent 
blinds; TVe shot hundreds of wild- 
life pictures, from them. Expose as 
tittle of yourself ns possible, arid 
the odds go up for your getting good 
shots, 

When I can't use a house or cur. 
I resort to my light, mu per- portable 
mini-blind; a 9- foot square of cam- 
ouflage netting — the one that fooled 
the coyott — and a small, folding 
camp stool. Drape the netting over 
you, and its loose weave allows fair- 
ly good vision out. Just remember 
to secure the netting to the lens’s 
sunshade with a rubber band, so it 
doesn't fall in front of the lens. 

The blind can be set up in sec- 
onds, and really works. Driving the 
highway toward Grand Canyon one 
summer day, I saw several hum- 
mingbirds sipping nectar from road- 
side flowers. The birds dew away 
when 1 approached, of course, but 
returned after I had rigged the 
blind and crawled inside, Some of 
them llew within inches of the net- 
ting. ] use the blind too, in con- 
junction with some of the wildlife 
calls available today. 

If you want a 100-percent guar- 
antee, try your nearest zoo, Even 
the S3 ms occasionally depend on xoun 
for shots of certain animals < they'll 
kill me for telling ! . Recently a wild- 
life publication sent me on assign- 
ment to the Phoenix zoo to 
photograph a mustached turns r in. a 
member of the New World monkey 
family. It was a lot cheaper than 
sending me to South America to 
photograph them in the wild. 

Although shooting through bars, 
screens and fences would seem to be 
a problem at a zoo, you can often 
photographically eliminate them, 
Put a long- focal-length telephoto on 
your camera — the 4G0-mm is often 
ideal — and change distances a few 
times, refocusing on your subject 
(Please fur/i fa qaag 140) 
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power/sailer catamaran system. 



With a component system you can pick the kind of boat you need for the fun you want. 



Build the system: One set of unsinkable hulls, one sail 
deck and one power deck, and you're ready for the kind of 
action you^re looking for. Take the family for a sail — of bolt on 
the power deck for water skiing, fishing, diving — even power 
surfing to beaches other boats can’t get to. (Changing decks 
lakes only a few minutes.) We bull! the lwo<teck boat system 
for under $590* Including sail and rig. poured foam, steering, 
windshield, carpeting and finishing. Hulls with Sail Deck and 
sailing rig cost under $400 and hulls with Power Deck ran 
under $450. 



Hydrocat hulls like It rough or smooth. With the same sort of 
planing bottoms found on competition hydros, they'll take en- 




gines up to 35 HP — - long or standard shaft — for extra- 
smooth cruising al ski speeds (or down to 4 H.P for a stable, 
efficient trolling platform). Above the waleriine Hydrocat hulls 
are shaped for rough water and the rugged conditions of power 
surfing for sure-fire fun in the swells. 

The Hydrocat power deck features built-in trim tabs for 
exact tuning to your power and load needs, with over 10 cubic 
feet of trunk space behind the two-place cockpit There’s a 
family-sized payload of 1,000 pounds on the Sailing Cat. with 
cockpit-controlled, ftlp-up rudders and a cubby for stowing 
gear. All components are light enough for two-man handling 
(no special trailer needed}, and parts can be stacked for com- 
pact, off-season storage. 



Hydrocat construction uses all standard-size lumber stock 
— no special tools, boating hardware, welding or fibreglassing. 
Stressed -skin, 14 H foot plywood hulls are foam -filled for 
wony-ftee, leakproof performance and simplified framing and 
sealing. 

Our building guides rake you ikrou^h eadi step of canslnucbon with, com- 
plete, pru-lesliso plans, illustrated assembly steps, detailed instructions and male- 
nils bsts — everything you need to know to build the Hydrwai Sysletn tram 
scratch. 

Timt'-taving, pre-cut plyuju-od panel kits foe Hulls and Decks are Also 
available (you supply sliaight cut framing and hardware). Detailed kll mlormation 
and ofdemg information are included with complete plans package { Plans price 
refunded urilh kLI order) 

*AJI costs based on Wc-sl Coasl retail prices £rKpn<-, remote Itook’tlp and lanes 
not included 
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OFPft A fix GRAM 

MARINE GRACE PlYWOOD PlywgpiJ til p^lundt 
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Sul B&M Ei^etJ 

SYSTf M H3tJ Mi EfiM 

Charge Ifi ycjr MASTER CHARGE 

□□ □□□ □□□□ □ □□□ □ 

Acc-Dum Numb*r 



£ ■fin'd 'ion D«t« Sigmalurp 

MAILING LABEL IPLEA5E PRINT | 

Nam#: 

Addnasi: 
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WILDLIFE PHOTOGRAPHY 
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Twice The 
Turning Power. 

Half The Effort. 

Now a maifle brink thru in hand tun Is 

The Eas^riwr' ratches m\ System Pal- 
e " I e d casi shaped! head with three -enclosed 
njsi and corraspa- n prmri tatchats gives you 
over twee the lurning power ei conventional 
screwdrivers or nutdrivers. Just Insert shaft 
in ene end le drive— other end to taefi 
interchangeable shads, bits and socket 
adapts gjve yo-u six loots in one 1 Lets you 
handle even ihe most stubborn screws, nuts 
and iwits Faster and easier 
Also solves pro&iems oi grip— especially 
greasy hands —since bail alters straight arm 
tprque. And w.lh the unique raicheis 1 here's 
no need to retease pressure or change hano 
position 

Easyd river" Truly a topi accepted Oy Iht 
prpressional and ' twneownei' ah^e Over 
75Q.QQQ in use today' 

Camptati Kit NOW ONLY $14.95 

P<ai.^p-jLi-d 

White Products 

INC mJ 

TtiimpkiinbiiTg h-o-a d. tJrpT. 

l4rtdtind#frT, Vlnrcnl -05144 




Slate Tip 

■V'lirp IH-oJucfi, Inc . Unpi P-I.LiiTdC'XjtiTp , Vfirnunl 



Fun Y«ur Wifranlv 
on G £ 

i»l»in micIwT hj 



SdJ£ roots m ONE ' 

'MthM bill ilitnlni UmI 
0- si’s 1 ? 3 Induirrul grslo dug 

iFniiiins t iioind). r r.**VF om? 

urtwdrim limit, 2 incn.ni KSiplwfl 
4 3te' | *aitfpCKM ictyifl* 
KCM4&M tk-i :ib-t 



Sir N-D- RISK THtiL 



Ml"3i'rt" ■ !□<■ 3bG*fi. ir wji romp-il*iy 

I'Muiri fell lor a Drompl i^hji-d 

Fla*»* ii " >*» _Ea«ydn,rti - hues). «i$t4,95 

**Ch *fict includes .hipp.nc.-hj-rf’lii'-j 
5*<Hi ifij f Pitt GrDcftu™ 

5*nfl c»tocli t>r ■'r^ne* Qi4M» Sorry, rw COT'S 
U charge ib .. B*r. Arner ' Miitir t>i Air, Ft 
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Mamet Prlfilf 
Achjiess 



WHEN YOU BUILD 
AN M&S CLOCK . , . 
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Is the DIFFERENCE! 



V 

NEW 32-PAGE COLOR 
CATALOG show, 19 
authentic aolrqut 
replica floor, wall A 
jnantol clocks plus the 
fine woods & imported 
movements needed 
to build them. SEND $1 
for catalog A 1 of iht? 
following plans to 
build: Grandfather □ 
Gtand mother D 
School □ or Steeple □ 
dock. SEND S3.50 for 
catalog A all 4 plans, 
CATAtOG ALONE Jdc 
Write today! 

MASON & SULLIVAN 
COMPANY 

Dept. PM 17 
Gstcrvfllc, Ma, 02655 




FOR - KITCHEN 

* WORKSHOP * B0AT 

• m,LFR ,""V' C 

* GARAGE 




Solve your 

HANG 



Magna bar Mark XU. Lifetime guarantee, con- 
venient. practical, versatile, trouble -free. Fash 
roiled in IZ N hardwood, singly boied. Mounts 
quickly on any surface, Excellent gift. Model 
SS 12: *5*95 p.p. ^ch. Send check or MO. 

C&rn0te!& Gala fog orr request. 
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Phelon Magnagrip Company; Ire. 



GARAGE HEATER SIT 

□ UT PEflF0HMfl. THE M A LL 



QNLX 



HIGH (HJiUTY 
SPAflK (PftOOF DC.ICN 




12111} 



TRUES LOGS AiWOST 
3 FEET LONG 



THIS HE*TEfl KIT«3WVE*tB4 Vi DALLON DRUM i'4C“' ir,CLU 
PtU IN". I a mfOH tifACiiT rtOO& *i..»min:.i ih*.IiTi * ;:■! 

T'A'JtMirir ijr cakik hc i ("•*, iNSuei aga'nli 
EHEROV SHORTAIiC ^IR IXTJVtR CUTAGL WILL BURN OVER . * 
HOURS C*j LOW iJVArl IHt.rtVT- OUM !-.T| L I Cl ■‘Jl. I I.|| 1 | 
lEuS STOVE MW FLAHGE DOfiR 45 lit MHLT WITH DRAFT CO, 
TRQL IK31TS HUTS ANO EA'iV B3LF TOGETHER l*iatHUCl‘::NL- 
SHim U ?L1 Y-Ov ONI v l-J l US, Pi vft 1 1 Si: r A!,l Oli M IX YVl 
UISSISS PPI 4lrtR OR IS 75 TO •■.LAf.NA OHIO R| 9l(JtNlS.AM 
I'A 5.A1.ES T43S UhCON&THjNWLLT □lAF*RTLLO 
LPTTcg«n*tTiDN. jjjihfmguI ris . car uwn ii jtmajii . dk Man 
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until the barriers blur nut nf fncuw 
enough to disappear. 

More equipment tips 

A 3 mentiemed earlier, insects are 
a part of the wildlife scene, A pic- 
ture of a butterfly on a flower can 
have as much impact aa a griazly- 
bear portrait, Since many telephoto 
lenses focus no closer than 2 5 or 30 
feet (some go down to leas than 12 
feet, but they're usually very expen- 
sive!, a bellows must be put between 
the lens and the camera to extend 
the focusing range. Now you can 
fill the frame with tiny subjects, yet 
remain far enough away not to 
frighten them off. 

When you get deeper into wild- 
life photography* you'll want a sec- 
ond camera body. Nothing can be 
more frustrating than to work for 
hours to get into position, then 
have a camera malfunction, and not 
have a spare. It also speeds up Jena- 
switching If you keep a different 
lens on each of your two bodies. 

Investigate the big zoom lenses, 
too. Using a 200-500-mm ztmm in 
southern Montana, 1 was able first 
to take pictures of several bighorn 
sheep together, then zoom in on in- 
dividual herd members. The lens 
virtually eliminated the need to 
move about and perhaps spook the 
animals into flight. 

Because telephotos are slower 
teoHOBu transmitting 1 (?hh light, many 
wildlife photographers standardize 
on high-speed films, Under the best 
of conditions, these films are not too 
bad; in poor light when you realty 
need them, they leave a lot to be 
deal red. My standard is Kodachrome 
(34 for wildlife photography. On oc- 
casions I've had editors choose my 
work over that of other contribu- 
tors because of the quality of my film. 

If you want to take wildlife pic- 
tures to sell, you must be much more 
demanding than one who shoots for 
personal enjoyment only. You'll 
quickly learn that pictures of aTsl- 
rnals or birds, just standing or sit- 
ting are doomed to sit forever in 
your files. To sell, they must show 
action or unusually attractive com- 
position. 

All my life I have been a hunter. 
Rut i find wildlife photography just 
as exciting and rewarding. The 
photographer must often approach 
closer than the hunter to hag his 
trophy; and he usually has no gun 
to defend himself. If you become 
addicted to wildlife photography as 
I am, maybe someday T'!l see you 
out on a hill. That is, if you're not 
1 In your mini-blind, *** 



popular MECHANICS 




50 Million Little 
Engines Are A Big 





Learn to repair them 
at home with NRl's 
new smalt engine 
repair course. 



Eve'y machine powered by a 

small engine represents a poten- 
tial need lor professional service 
and maintenance. NRl can give 
you (he [raining you need lo cast’, 
in on inis opportunity., at home 
and in your spare time 



Only Nfti supplies you with 
an Engine Component Kit 
designed lor training. 

Hpnds-on experience comes 
quickly with l he NRl Smail 
Engine Repair Course. Along 
with ihe bite-size lessons fully 
Illustrated, you receive all the 
components of a versatile 3 V? HP 
Clinton Engine. Using Nfli 
Power-On Iraming principles, 
you assemble (ne complete 
engine, lo use in your workshop 
or lo install at a profit on one 
of your iirst jobs. 

Where other courses give you 
inexpensive hand tools. NRl 
includes with its training an 
inductive tachometer, prate s 
S.'Onai vol r ohm meter, torque 
wrench, vafve spring compressors. 



Two courses available. 

The JO lesson Basic Ftepan 
Course covers the theory and 

practice ot small engine opera- 
tion and repair including lubri- 
cation, ignition, c&ollrvg, and 
starting systems. You special' 
ize in professional lawn mower 
and other lawrt -and -garden 
equipment repairs You learn 
m depih .with up to 10 times as 
much information provided as in 
competitive courses. 

With NRl's 46-lesson Master 
Repair Course, you move min 
mote advanced training Lessons 
cover chain saws mo. bikes, 
mopeds, oul board engines, 
snowmobiles, golt carts, all- 
terrain vehicles, welders, genera 
lor sets, and other Industrial 
equipment. .plus six lessons on 
motorcycle repairs. 

You learn the specific engine 
requirements lor power lake*of1s, 
charging systems, electrical 
systems, elc Practical wocurng 
knowledge of dutches torque 
converters, Iran-smissions, and 
other drive tram parts gives you 
the profess-onal's edge. 



and more equip- 
ment for your money 
with NRl, 

NRl rs the umgueshoned 
leader in technical home 

training, with more than 

a million students in its ever six 
decades of instructional service 
The oldest and largest school or 
ils kind in the country, NRl offers 
you expert help every step of ihe 



way Yq-u il move ahead al your 
own speed, earning as you team, 
with small engine repairs toi your 
family, Inends. and neighbors 
Send for the free catalog and 
discover how big your future- 
can be In small engines No 
salesman will call if the coupon 
has been removed, write (o 
NRl Small Engine School, 3939 
Wisconsin Washington, D C 
20016 , 



NRl SCHOOLS 
Me G raw- Hill Corn in mug 
Education Center' 
3939 Wisconsin Aveiw- 
Wastinigton PC ?00i 



□ SMALL ENGINE SERVICE AND 
REPAIR COURSE ■ Basic and 

Master Courses 

□ AUTOMOTIVE MECHANICS 
Basse and Mauler Courses 

□ AIR CONDITIONING, REFRIGERA- 
TION. A HEATING COURSES 

□ ELECTRICAL APPLIANCE 
SERVICING 



p aBse rasf) me 1he CB.-COMMUNhCATlONS 

COLOR 1Vi o<j» bai>h onic 

■ necked t undtw- 
itend Ihere is no 
obhcjalrQfi NO 
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salesman will call 



Approved under Gr Bill il taken ror 
career purposes □ Check for details 
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(Pwsi^ F^UU) 



Address 



City /State /Zip 

A NBihor.nl Hume Study Council AceredHed School 
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DRIVING THE NEW 30-MPG GREMLIN 

{Con tinued tra m p age B7j 




braking, The rear tires had a habit uf locking up dur- 
ing panic stops. 

But with this lightweight, uhc Four, handling be- 
comes much better balanced, more natural, surer and 
easier. The car now behaves beautifully in all situa- 
tions, There's still some understeer in high-speed cor- 
nering, hut not nearly so such as with the Six, 

Another surprise came in the area of noise and vibra- 
tion. There wasn’t much of either. The engine and 
drive train mount in rubber, and there's a tuned weight 
on the transmission that counter a harmonic vibrations. 
There's relatively little shaking and rumble noticeable 
in the passenger compartment. And the ChrysLer-bniJt 
automatic transmission shifts in positive steps, but not 
jerkily as in some small cal’s. 

This four-cylinder engine weighs some 295 pounds — 
200 pounds less than the; 232-inch Six. Thanks to the 
lighter engine, front suspension and driveline are 
lighter, too, giving an extra weight saving in the 
chassis. Curb weight of the four-cylinder Grom with 
stick comes to 2550 pounds, as compared with 2761 for 
the six-cylinder version. 

The lighter front end allows a quicker manual steer- 
ing ratio (25:1 vs. 27:3), so this again perks up han- 
dling. It’s a responsive car now — something it wasn't 
before. 

The new engine, is baaed on an Audi powerplant 
that’s used in the Porsche 924 and a German light-duty 
VW truck. However, very few components interchange 
between the Audi and the AMO versions. AMC de- 
signed its own manifolds and mounts a two-stage 
Holley- Weber carb (almost identical to the one used 
by Pinto and VegaK 

New plant for new engine 

American Motors has just finished building a SCO- 
million factory in Richmond, IncL, where the four- 
cylinder engines will be manufactured under an agree- 
ment with the German company. For the moment, 
AMC Fours are being assembled in Indiana from basic- 
parts shipped in. Rut very soon this Indiana plant will 
begin turning out its own components and assemble 
the engine as a totally American product. 

, AM( -’ has the potential for building some 275,000 
Fours a year, and the agreement with the Germans is 
to make enough engines to eventually start selling 
them back to Audi, There's also talk about this engine 
going into a smaller AMC car in the future. 

This appears to be a good engine — astutely engi- 
neered and put together for a combination of dura- 
bility, performance and economy. That plus the Buyer 
Protection Plan II and a base price below $3000 makes 
the new Gremlin Four worth a second trial spin. * * * 
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Install a Genie yourself 
and save. 

Ina1a(latic?n is uisv when 
you follow r*i* slep-by 
instrucliona 
0 resided Wlih evecy 
o e * u P I ( F ■ v i :■ -u m m ] 

household loo & o slep- 
rsOtlnjr jnd a Safurday I 
afk'rroon are aU you d 

heed 

n | ,d I f M (U;nr; y ijf £9 
Family l: n iir-by I he 
iT: * i ri 1 1 1 i c -: ! i ■ n i ■ - n ■ . . . _ 

i> J U O C n i r Automil k: 

Garaqe Dosi O r>er,p r 

fi.y Fife i’ll | he syslem 
mpEi people Know 
and prefer 



mtafl- rnotrtng tiadq 



a -m-J 'itV rwwvef 







Thonsvflhl>' ttiH-d uirf 

ULlliKd 



Featuring 

SEQUEHSOR ’* "the 
com putfrr-cnriErql ted 
brain" (supplied 
with 464 & 450 only) 
and CAYPTAR* If 
Digital Controls, 
with 3000 codas. 



automatic 9-irage door 
rjperser system bjf flllrance, 



For a free G enie do -i t-yo u rsesf bnodi u re , mai I th is pm -2 

coupon today or visit your nearest Genie dealer. 

The ALLIANCE Manufacturing Co., Inc. 

Alliance, Ohio 44601 



Name 

Address 

City 

Stare 




ALLIANCE 

Manufacturing Co, Inc., Alliance, Ohio 44601 

* N0flTHA»fHFC*IKJ'hlUFSC5MF*F<T >£ 1976 The All lance 
•» Cryplftr" Genie ace re-p^l^red traderne rK-s cl 



Ffte Alliance Mifiufacluring Company, IfVC. 
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Co., 






DIRECT FROM THE SOURCE 



Frontier Inc., one of the largest manufacturers of 1C chips and electronic components, (over 3 million 
modules in many of the most famous brand name watches and calculators in the world) now offers 
this remarkable timepiece to you directly through Winston-Rogers Associates Ltd, — at a more than 



remarkable price! 

THINK ABOUT IT! 

How reassuring to invest in a superb timepiece that is made 
by a company whose reputation has been built on electronic 
expertise! And at the same time - because there is no dis- 
tributor, repackager or middleman — to buy it at a price that 
is S5G - Si 00 less than comparable watches available elsewhere! 

G FUNCTION PRECISION TIMEPIECE 

One button controls the G -function Quartz timekeeping 

system with accuracy to 15 seconds per month. 

* One push gives an instantaneous readout of the exact 
hour and minute, 

- Hold the button and you will have a readout of con- 
tinuing seconds, 

* Push the button twice and your watch will readout 
the month snd date of the month. 

* Hold the button end the exact day of the week will 
appear. 

Tilts unique module! contains a 4- year perpetual Calendar, 
Adjustment 11 needed only once every 4 yean — at leap yea* day. 



Set this incredible watch to beep at any time 
of the day or night and the 24-hoUr alarm 
memory wilt beep at that exact minute. 
Push the recall button of any time to double 
check the time at which the alarm is set. 
SNO02E CONTROL MEMORY 

For yput convenience the Alarm Watch will give one short 
been prior to its fufl 1 alarm cycle, allowing you to turn it off 
without disturbing other*. If not deactivated after the first 
short beep. the alarm will then beep for IS cant mu pus seconds, 
Puili the deactivate button twice and |he alarm is off. However, 
■should you want a further reminder, then push Iho (Jaact i Vfl 18 
button only once and the alarm wilt go through its cycle again 
in exactly 5 minutes,, allowing you to continue your current 
activity Whether it be a snoore or a phone call without fear of 
forgetting your next oommitment. 

Here is a watch that you cannot afford to be 
without and Winston -Rogers is making them 
available as quickly as Frontier produces them. 
A FULL YEAR WARRANTY IS INCLUDED. 



AND NOW CONSIDER THE INCREDIBLE 
CONVENIENCE OF A PORTABLE ALARM 
CLOCK HANDSOMELY ADORNING 
YOUR WRIST AT ALL TIMES Ml 
THE ALARM SYSTEM - Imagine: 

* Never again missing an appointment because 
you lost track of the time. 

* Never again missing a plane or a train because 
you didn't realize how late it had become. 

* Never again forgetting to make that all- 
important phone call, 

* Never having to worry about forgetting to 
take important medication on Time. 

* Always being aware of when you should be 
coming or going or doing all that your hectic 
schedule demands — without devoting your 
valuable time to trying to remember it ail. 




ALLOW 3 TO 4 WEEKS FOR DELIVERY 



15 DAY MONEY BACK GUARANTEE 
Winston-Rogers offers products that perform] 

Try the alarm watch for 2 weeks. 

If not completely satisfied, return watch 
for a full refund; no questions asked. 



TO ORDER BY PHONE: 800 325 6400, Oper.5 

Missouri r E s. call BOO - 342-6600. Oper.5 

r ' - ' 

f 
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Bon A69. 1 135 Greenridge Rfb, Buffalo Grove, JL 60090 

Please lend .Digital AJarm Waichct with: 

A Sifuer-tonc finish S4t).9$ plus 

Si .00 Shipping and handling 

B Cold !orte finish $49.95 plus 

St ,99 *h,pping anti handling 

If I am nor satisfied I may feturn ir fdt a Complete refund. 

T rv tire Alarm Wal c h tor 1 4 ri ay 5 ■ IT not c ampin tel y sal isf led , 
return the watch (or a full refund, no questions asked 
Lhech nr einnpy ureliff No C O O 'l 01 mm 
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LEARN UPHULSTEfiY AT HOME. restore old 

chairs. sofas lo I ike- new condition! A clean, en- 
joyable way tp pul ape re loura to proiclafjFG USO 
Old cas.t-arr!> p^ked up (of dollars, ivonh hundreds 
when TBuphnlsJered Fascination homo study 
course includes tqqJ 3 kiis, supuJies. Earn as you 
learn — start your own business! 



APPROVED FOR VETERANS & NON VETS. 



BEAT the HIGH COST ol LIVING! 



SEND FOR OUR FREE ROOK TODAY! YOU'LL 
GET A a 10 ILLUSTRATED 32 PAGE BOOK ON 
UPHOLSTERY and the upholstery business and a 
sample lesson shewing hew I he fabulously suc- 
cesaEuI MU I syslem is taught. It costs you nothing 
Id get I he information anti there's no G&lrgghon. 
No salesman will call 
Writ m UpWitui Imtilirti, Otpt PNC, Boi l&.J 
iWEi W BjJiitT ffrr . hransf. Ctli( 9J , 6WS 



CO STWUD hOw - WML THIS COUPON TBMT 



ModrrP Uphalilcrf lltllHula. fieri DNCi *■ 

Bfl* 16. t?05 W. E^rkJey. Qr*n*jn, CA <J2fc6S ^ 

PIcAif in-nil me a cn-pv oT 
vimr \"„ t k. PROFESSIONAL VP 
HOLHTKItY Iwfttti mrf Profit " r umfrt 
s*1 and ri'M'ii'.' wih i-aU «nd Hu ti- s« iw < < itilip.ii ion 
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LEARN CONCEPTS OF BUILDING!! 

These h" Scale ft-ts 
teach. ^gilding 
Codes, F r ;i rri ■ n Q , 

1 o Rea d Floor 
Plans, How lu Cut 
Lumper ic Length. 

an(J much ■n rm;l 

Hump ihg fun and 
pel 1h t i eyfrerienca of building an A Frame 
cabin, room addihon, or 2 hedroonv home. 
All rnaterijiiQ., tygi'u, plans and easy to lead 
in strut; l ions .-.re ‘deluded m each kii. 

Pot n /fpv brochure and flchFrua savings, mml 
m>s ad ip: 




IDENTICAL CONSTRUCTION! COMPANY 
9002 Rosdnna P‘tn. * Garden GfWP, C*. 92&41 




Send for FREE catalogue of the 
complete do- it-y ourself fix-it line 
from DURQ. America's best. 



WOODHIU CHEMICAL 

JH_Ci>r*»i'PEd P<»frwiY. Pern PM. Clcvit . fling 44123 
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FURNACE FIX-UPS 
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relay that shuts off the oil pump 
motor if the? oil spray doesn't ignite. 
Without a atack-Control relay t oil 
would continue to be pumped into 
the combustion chamber, causing a 
dangerous overflow. 

The safety switches can kick the 
furnace off for other reasons f too. 
For example, even a momentary drop 
ami sur^e in electric current would 
do it.. Momentary deviations in cur- 
rent are not uncommon. The power 
company will tell you that. 

Fn resetting safety switches* the 
key word is "once.' 1 If the furnace 
fails to re ignite after you reset 
each switch once, or if the furnace 
starts and stops again, (Jtm't keep 
fooling with it. 

There is only one correct proce- 
dure to use when you have to manip- 
ulate safety switches: Pre^s. the 

motor overload switch first. If the 
motor does not start, activate the 
stack -control relay once. The motor 
overload switch is usually on the 
motor housing. The stack-control 
relay is usually to be found cither 
on the smoke pipe or the burner 
housing, 

■ Photoelectric cell service. Your 
oil burner may have a photoelectric 
cell that controls furnace function- 
ing. If so, the cell “eye" may have 
become covered with dirt. Your fur- 
nace might start after you activate 
the stack-control relay, but would 
shut down afler running les-s than 
a minute. If you know your furnace 
has jl photocell, clean it first before 
resetting the safety switches (re- 
member, they should lie activated 
only office. 1 

Unscrew the cover of the photo- 
electric cell housing and carefully 
wipe off the cell. Now activate both 
safety switches. Caution: When 

doing any work inside an nil burner, 
first turn off nil emergency switches 
or cut off current to the furnace by 
tripping the circuit breaker or re- 
moving the fuse. 

■ Oil valve bypass. Some oil 
burners have oil valves that control 
the flow of oil to the burner accord- 
ing to “need." Furnaces with photo- 
electric celts, for example, have such 
valves, which are frequently referred 
to as delayed oil valves. Check the 
manufacturer's literature or your 
oil company to determine if there 
are any exotic devices on ytmr oil 
bit rner. 

If a delayed oil valve gets dogged 
with dirt or malfunctions for some 
reason* oil won't get to the firebox. 
No fire, no heat. You can bypass this 
valve temporarily by disconnecting 
the input and output oil lines at the 



MIND, ORDER, 
ENERGY. 




Which Governs the 
Universe and You? 



What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humanje shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, brinK about a 
ceaseless transformation from atoms to 
Htarg and to life, itself? 



Order — Ener gy — may these 
nmed up in one word: Con - 



Mind 

not be summec 

fCiousnesg ? Behind alt a Universa l QT| . 
scioushess . impersonal, etcrnal lt com- 
poaes the order of matter, the sensitivity 
of life, and that personal aware.-ness that 



■h is a new age! It is lime to feOon- 
cile science, philosophy, and mysticism- 
Trud'i is found in unifying 
and knowledge that man 
no longer m out man he dealt with sepa- 
rately with prejudice or preference. 



ig all experience 
i has acquired — 



ACCEPT THIS FREE BOOK 

For n frank, fascinating prose ntation of 
a rational personal philosophy of life 
that dispels superstition sand obsolete 
traditions, write for the free hook The 
Master y s£ Fife. It is presented by the 
Kasicrucians (not a religion), a world- 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life, 

Picase use this coupon 
or write to: 

SCRIBE: LG,K. 

The ROSJ CRUCIANS 

(A Mono 

San Jose, California 95191 U.S.A. 

(ftol a rtHifioua anrunieal.ien ^ 



Scrilsfi L.G.K. 



I Thu flfjSl CRUCIAN ORDER lAMQRCl 
I tniii JiwKf, Cfllifarniii U S. A. 
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rmmic N>].iCjaikqKip nnd how E may bene fit 
f hrfr burn ■ 
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valve, removing the valve aud join- 
ing the input and output lines. Do 
this, however, pnlu if you have the 
proper pipe fittings that will assure 
a leakproof and airtight connec- 
tion. 

■ Nozzle-electrode assembly inspec- 
tion. Turn off all emergency 
switches, loosen the oil line connec- 
tion, anti disconnect the transform el- 
and electrode wires. Remove the 
nozzle-and-eletstrode assembly and 
lay it on a dean surface. 

Detach the nozzle. Inside may be 
a small filter. Wash it In warm 
water, if you find a small setscrew 
inside the nozzle, remove and wash 
it, too, Blow through the nozzle. If 
the passage is dear, air will pass 
freely. If the passage is blocked, 
replace the nozzle with a spare you 
fores ightedly put in reserve. 

If there is no spare, you t’miki try 
to clear the blockage with a strand 
of wire that is thinner than the noz- 
zle opening, Hutvever y if the nozzle 
is widened at ail, “puff”' will occur 
when the furnace is turned on. Fur- 
nace puff makes a lot of noise but 
causes no damage. 

Clean off the electrode tips with 
a piece of fine steel wool, but be 
careful not to upset the electrode 
gap, If it is disturbed, resut it ac- 
cording to the drawings on page 105, 

After everything is buttoned up 
again, turn tin emergency switches 
and activate the stack-control relay. 

Tip: If you want to avoid the 
emergency deep freeze, have your 
oil burner cleaned and serviced by a 
professional before the blizzard, 

Gas burner checklist 

■ Thermostat inspection, fuse ur 
circuit breaker examination iinff 
un-ttff switch check. All this Is done 
in the same way as discussed before. 
However, there is usually only one 
on-off switch, which is mounted on 
or right, near the furnace, 

■ Pilot light check. The pilot light 
may be out, so attempt to relight it 
as outlined on the furnace instruc- 
tion plate. Here’s a typical proce- 
dure: 1. Turn down the thermostat 
and turn off the furnace on-off 
ft w i tch. 2, Shu t off the main gas 
valve, then relight the pilot, 

if the pilot does not light, a piece 
of dirt or carbon may be clogging 
the orifice. Tap the burner lightly 
with the handle of a screwdriver 
to try to dislodge the blockage. 

Caution : Do not open the main 
gas valve on the furnace until the 
pilot Es lit and never try to light 
the main burner manually. 

Remember the surest way to pre- 
vent a mid-winter furnace failure 
is to call the serviceman before the 
beating season. * * * 





Cobra 1977. 



For the Time of Your Life. 



Life's gc-qd limes are precious., and you 
can en^oy ihem ail in a 1977 Cobra. The- Good 
Life ia as dose as your nearest Codra dealer 
hum today or wise for n is n a mo and t- 
'errration on the- entire Cofrra line. 

Cobra ’77. rtfeiccme fo flic Good Lite! 



r — * 

f LEASE SEND | 

DEALFR NAME AND FREE INFORM AT CM [ 

CN COBRA 

. — I Aiw «kw □ Til™' 'V*H#rI □ llnl , «Tm 
□ Film WAmf □ w 



Mail Do: Cobra Industrial.. Oept. J-l 
L P.0 Bor 1K1 Elkhart. Indian* «SH 



|t isn't often you find a recreational vehi- 
cle as urn rj ui3 or as special as a Cobra Cobra 
combines solid construction, suorry luxury, 
and extra Irvability id a way hk(? no Other. 



Ffir 1Q77 Cobra gives you Jftf&G gntrl 



Century: Ttie Tradili onally 
Luminous Cobra, 



Trait V: The Practical. 

Mid-Pnced Cobra. 



fiesta: The Thrifty, 

Famity-Prrced Cobra. 



Choose Jrom motor homes, mini 
■homes. van conversions fifth wheels and 
travel trailers Tne enure Coora tide is -high 
ignited by Significant improvements -deluding 
tough lamrnated construction an all models 
— nght down to the lowesr priced Fiesta And 
each is backed by the proven Qiwner Satisfac- 
tion P'an’ - warranty 




t* 4 ! ’ It , I lli r n. ^_l El lu 1 I C: 

and 12' iCunier Sturdy, 
compact, spate savmg pro 
CiS-ion OwHi 'or accuracy 
Famous Parks qualify 

Writs tar [.'tern Jure on 

P tarera, 1 Bend „ L 1 aw?. 
anti Panel Saws 



Tflf Parks lAroadwfi-rki n | Mach . 
Go., Qtp: tbOl ftr-awlleri 

Skill, Ginrinnjti Ohig *1223 
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| Gl.-T 

■ naeiiort, newer 
I El- Id yp-.;r OaFi hp 
[ 1 radar. F i©ry c mci : v,- 

[ CiD-.un 30 ^nathments — mewef, r.nuwC I c* e r, 

| yriuJur, tools IZ'PEJ. Cdmiog — - SO?: L.,ild.,l.ygi>r- 

I Self Plans — SG.fiQ (feturded on any jjurcha^e), | 
^Struck Comp., Da pi PMS7T. Cfrdfirtiurg. Wks. S30f£J 
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Build this 



authentic 

Reproduction 

* Do-H-yffijrsetf 
pre-cut kit 



* Solid black wain '.i 



Write for FREE 



WOOD WORLD 

P 0. Box 32, Depl. 25 
Theodore. AL. 3&S&2 



* West German ^ 
Movement {■. 
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"TOOLS-OF-TH E-MONTH" 

BEST VALUES! LATEST FEATURES! TOP QUALITY! 



HOW TO STOP HESITATION 

(Cynttnu ea Ir ym p .ig e TflJJ 



ARCO 



CARRY ONLY 



DISC 



CUT ANY 
SIZE HOLE 

Vs" to Va"! 



CUT ANY MATERIAL 
Evan Concrete & Brick! 




Silicon Carbide Culling 
Wheel and Sanding Disc 



The (iMpai you drill, Ih* largor Ih* hole. Cu 

ting paint starts ou*n hale na -center punch- 
ing. Single Pute cuts faster, el immeias chg-iter 
fliiureid-e an, round hole*. Use with any elecl 
drill to enlarge holes, ream, deburr pipe Cun 
aleel, wood, plastics 

No. 150OM Multi Drau, 3 Sizes . Only S6,S0 
No, 1584 Multi-Drill - cut* any size hole 
from 1 1/1 E Jr to 1" , $4.85 



Outlasts Hundreds 
of Sanding Discs 




* SANDS 

* PLANES 

* REMOVES 
PAINT 

Most efficient Rnip ever made! J- Mi any eJeci. 
drill. 5" diam. bottom iurlace has 40g sharp 
teeth lor tmooih fmuhei. Cut* wood, plastic, 
wallboard. Hardened IOOI steel. V shank. 

No. 1255M D-x R**p. ........ , Si . 51 

Sevel Gat above Disc R»*p PLUS 2 EXTRA 
DISCS. No. 1Z56M ....... .Only S3 98 

Tbow and over 400 other A H;CG Teoli avail - 
■sti I i. j at Hardware Dapts., a varywhurti, or order 
direct on 30-day Money Peek Guarantee. 



FITS ANY 
ELECTRIC 
DRILL OH 
FLEXIBLE 
SHAFT 

WHIZZ -DISC !i2 tools in 1, Used ftlgfrwisfl, it 
culs the Idoghett materials, even concrete 1 Si 
brick! Used sideways, it is a Sanding Pise tor 
removing rust a paint, as well 3% soioolhirg. 
shaping Si sharpening alj metals. Slone, wood 
No sharp teeth grab the workpiece. Include* 
7" Disc, backing pad, arbor and waiften 
No. 1400M Whizz D,se ...... . Only S3-59 

Save! Get above VVhiiz-Disc * 2 Extra Drift, 
No, I4Q3M Only $^.59 



MAIL THIS COUPON TODAY* 



ARCO PRODUCTS CORP., Dept. PM 2, 

110 W. Snaflield Avo„ Englewooel.N. J, U7&31 
Snip K me *n f*ui Uaa bki Gvirin-tw 

□ No, 1 580M Multi-Drills, 2 Sizes. . $6.50 

□ No, 1584 Mul H -Ordl , , 4.95 

G No. 125LM Drse Rdsp 1.98 

□ No. 1256M Disc Rasp with 3 Dim. 3.93 

G No. 1400M Whizz Disc 3.59 

□ No, 1403M Whizz-Disc, 3 Disc, 6 59 

G I enclose Check, M.Q. - S-h ip Pogipaid 

Orders under $L>.po Add INo COD's 



Addreii. 



City. 



Sun ..... 2 ip j 





Beautiful Dreamer*.. 

From 

549 ® 



The World’s Most Comfortable Bed- You “Adjust” it to Your 
Own Persona/ “Firmness Level” -End backaches forever! 
Also , . .The Only Guest Bedroom 
You Can Store On A Shelfl 
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the terminal, H«UI the screwdriver 
by the handle, au you don’t get 
shocked, uml [dare the shank l 4 to 
% inuh from u ground. 

Have someone start the engine. 
If k blue spark jumps the gap. re- 
ennneet thn cable and let the engine 
idle until its gatu hot Then reteat, 

If other than a blue spark appears 
when the engine is cold, the coil, 
co 0 denser, breaker points or a pri- 
mary ignition wire is faulty. Check 
points; if badly pitted, replace them 
and the condenser. Be sure a pri- 
mary wire isn’t loose or grounding. 

Another way to test ignition is to 
pull any sparkplug cable from the 
distributor cap. Hold the cable with 
insulated pliers so the cable terminal 
is about L :i inch from the terminal 
in the cap. Crank the engine and 
check for a strong, hint* arcing 
spark. 

If other than a blue spark appears 
when you test the ignition system 
with the engine hot, the coil is prob- 
ably breaking down and should be 
replaced. 

CtTHfion : Do not do this test if 
your car has electronic ignition. 

On a hunch that maybe it f a the 
reason, see that the timing of the 
ignition system is act to specifica- 
tion and that the vacuum advance 
isn't failing on acceleration. The 
vacuum advance can lie tested with 
your timing light by determining 
that timing advances about T when 
the engine is accelerated with the 
vacuum advance unit reconnected. 

Fuel supply 

Most hesitation problems have a 
fu eks y a tern- r e lated ennd 1 1 i on as 

their cause. The trouble may be 
between fuel tank and carburetor, 
or it may he in the curb Li rotor it- 
self, Make easy tests first. 

Replace the fuel filter if a new 
one hasn't been installed in a while, 
Test drive the car ami see if you 
still gel hesitation. 

If the automatic choke cun he ad- 
justed < elect ronic -assist chokes in 
late models should not 3w adjusted), 
set the Index one extra notch to the 
rich side of that specified as normal 
by the manufacturer. Test drive. 
Hesitation still? Reset the choke to 
specification and proceed. 

Spread a mixture of motor oil and 
kerosene around the carburetor- 
manifold joint and float-bowl main 
body of the carburetor joint aa an 
assistant accelerates the engine, tf 
the mixture ia sucked into the joint, 
you've found the cause of hesitation 
— loose bolts or a leaking gasket, 

rPteasc r^n to patnr fsqi 
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Cash in on these days of fear... 

BE A LOCKSMITH! 

The demand for skilled locksmiths has never been higher...the pay 
has never been better and the way to learn has never been easier. 



WITH OUR TRAINING 

YOU CAN SUCCEED . . . HERE'S PROOF: 

§®§ipS 

more » week part-timft, . 
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if Newspaper headlines tell the story. 
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ji«pTi r Ji<leP< ^ 

iLS'H 

, adyertiie, am making an *Kira 
J75-S1QQ a week in my spare 



306 Pieces of Equipment 

TFn locks, pick* *nd loo-ls tfeu‘11 u« In your 

CWttt J nd in your fullit* pfOletllOn. 






Plus This Professions i 
Key Machine , . . 

Fur quick money making 
now and lor y tori to 

HIM. 

Ml Included With Y-aur 

Lflchamithmj Initiluta Count 






Pick up a paper any day. Burglary, housebreaking, van- 
dalized homes — no wonder America is looked up tighter 
than ever before. And there are mere homes, more stores 
and factories, more hotels, more cars, and more people. 
And that means more keys and locks. 

as much as $10 an hour — or more. 

Today a trained locksmith can just about write his own 
ticket. Earn as much as he wants to work. Earn in his 
spare time, in a business of his Own, or in a highly-paid 
position with someone else. Earn in almost any part of 
the country he wishes to live. 

if Learn at home — earn as you learn. 

Let Lptksm ithing Institute show you absolutely free how 
you can qualify for this exciting, action field. Mail the 
coupon below. Ft will bring you full details about the 
fast, easy course that trams you by "doing" for this 
highly-paid profession. See how you can learn at home, 
in your spare time, even while you hold down your 
present Job, See haw the key-making machine and com- 
plete set of tools included with the course can put you 
in business earning money right while you are Teaming. 

if The fast way to success . . . independence. 

From the start you get practical experience doing real 
jobs on car locks, borne locks, padlocks, and safes. 
Within si* month* you can be on the road to compFete 
independence — no more low wages, layoffs. 

Don't you owe it to yourself to get the facts today? Use 
coupon below for free information. No salesman will 
caFI. You an d you alone can make your decision based 
on the straight-forward facts you will receive. 

LOCKSMITHING INSTITUTE 

Dept. 111EH32? 

Division of TeehnEcaf Home Study Schools 
Little Falfs, New Jersey 07424 

LICENSED BY STATE OF NEW JERSEY, ACCREDITED MEMBER 
NATIONAL HOME STUDY COUNCIL. STATE APPROVED DIPLOMA. 
APPROVED FOR VETERANS TRAINING. 






Special Initnictiph 
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Burglar Mirfl* 
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LOCKSMITHING INSTITUTE 

Technical Home Study Schools 
Little Falls, New Jersey 07424 



Dapl. 1110-037 



w 

\ 



YES, rush me your free "Opportunities in Locksmith- 
ing^, plus full details on money-making opportunities, 
key machine and tools, sample lesson pages, tuition and 
easy payment plans. 

NO OBLIGATION ♦ * . 

NO salesman WILL EVER CALL 
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Name 


Address . 
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Stale 




Zip 



□ OitCk here for information cn V tic rim Benefits, 
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Doctors Prove You Can Help Shrin k 
Swelling Of Hemorrhoidal Tissues Due To 
Inflammation. Relieve Pain And Itch Too. 



Glives prompt temporary relief from 
hemorrhoidal pain and itch in many cases. 



Doctors have found a most effective 
medication that actually hcEps shrink 
painful swelling of hemorrhoidal tis- 
sues caused by infection. In many 
cases, the first applications give 
prompt relief for hours from such pain 
and burning itching. 



Tests by doctors on hundreds upon 
hundreds of patients showed this to be 
true in many cases. The medication the 
doctors used was P repa ratio n Zf®— the 
same Preparation H you can get with- 
out a prescription, Ointment or sup- 
positories. 




1l. fi. Lk-pl si bilH'r nwti ' ■3pfr-i,''E' 
for iS tWO BuJV'Yiif 1 ' i'i ruiil t£i yun." 
fj!-/ knniT duly [*»n |t!irl"\ fim 

S.-r :| fatf-Pl.f Sun ojfmi CARIES 

Kl fliWKlVFQ FDRWTFRkKS. 



i Ni™ . 



J fert Ihs . 

■ &Hf, 






hdptm unucifc stisoL df unnuc 

VJS Capful Ik , OwL no i t , HmftijiIj P *ii. B*»f h. 



MORE POWER FOR BIG JOBS 




man-size 



fCOWOMY 

■_ r» * c ton 



Mow 2-3 acres /hour. pi aw 
gCr^agip fast Big U hp 
r-ngmn, all gear drive fof 

iTiflrs wijrk.jTOWtr. No belt 
or FIuid.flritfE loss Ovrr 20 
lmplurn*r|ts, J& ,r doiC, 

32* tiller. 48" snow- 
blower. W-rite: 



ECONOMY 1 TRACTOR 

■ MI K it A -eta 
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Here’s How Herman Builds 



a Better Boot 



Better In quality. Better in workmanship. Better in value. 
Better in comfort. And that's what counts. 





Your feet will feet the difference the first 
time you try on a pair of Hermans. This is a 
gutsy bool' No shortcuts in manufacturing. 
No substitutes for qual ity. 

Take the upper leathers, for example. Full 
grain cowhide, to stand up to the job. And 
inside, a full length leather covered cushion 
insole with side arch and metatarsal pad for 
afhday support. 

Take the sole. Herman selects the right ma- 
terial for the work your feet have to do. 
Neoprene crepe. , .cork. , .chemigum. . . 
VIBRAM®. 

Herman builds hoots in 93 sizes and widths, 
A to IEEE. You walk 3 lot? On your feet 
most alt day? Then try on a pair of 
Hermans and let your feet feel 
the difference. 



Styl^ shown; 7134 



JOSEPH M. HERMAN SHOE CO., INC. 
Millls t Massachusetts 92054 



F.irnan HERMAN SURVIVOR'S 
irttbUKd 10 minw I 1 30 d»iim 



For fruit CQtQr fit ra/oy 

jiTFtf ntmttaf ntfiWf tfcai*r 4 Write Dept ZF-SJ 



HOW TO STOP HESITATION 

Cur / ■ ..■••■J # ru-ni }'{■} 

Test fuel pump delivery next. The 
moat accurate way is to disconnect 
the fuel pump-to-carburetor fuel 
tine arid Install a pressure gauge. 
Then run the engine at specified 
idling speed. The pressure reading 
should be up to specification. 

Actual pump pressure varies with 
the fuel pump. Some, for example, 
put out S V s to 5 pounds; others, 
5 to 7 pounds. Check the specs. 

Without a pressure gauge, you can 
get an idea of fuel-pump adequacy 
by holding a bowl under the end of 
the disconnected fuel line at the 
carburetor. Have someone crank the 
engine. A good flow of fuel will more 
or less discount the fuel pump as the 
reason for hesitation, 

I would advise that you test com- 
p tension and the EGR system before 
doing the next carburetor-related 
tasks which Involve carburetor 
cleaning a ml overhaul, especially to 
replace the accelerator pump and 
assure cleanliness of the accelerator 
pump circuit. 

The accelerator pump supplies an 
extra shot of gasoline to the engine 
when the engine is accelerated. Thin 
offsets the gulp of air that’s pulled 
in and would, hut for the extra 
fuel, thin out the fuel mixture to 
produce hesitation on acceleration. 

Test compression 

Lf compression in one or more 
cylinders is below normal, hesitation 
could be caused by a leaking valve. 
However, low compression may also 
be caused by bln why past rings, 
which would not produce hesitation. 

To find out, squirt engine oil on 
top of the pistons In the cylinders 
involved and test compression again. 
If you get a normal reading on the 
gauge* the rings are probably worn, 
Bui if 01 E fails to increase compres- 
sion. the problem is valve-related. 

Mechanics who dismiss hesitation 
with the “emission controls" excuse 
are correct in one sense. A mal- 
functioning EGR valve can cause 
hesitation. It operates by vacuum 
and is normally closed, preventing 
recirculation of exhaust gases. If it 
gets fouled and isn't functioning 
properly, recirculation of exhaust 
gases would he increased, arid ex- 
cess gases would be induced into the 
intake manifold, upsetting the crit- 
ical combustion balance during ac- 
celeration. 

The EGlt valve is easily checked 
out by damping closed the vacuum 
hose from the valve to the manifold 
and test driving thr car, If hesita- 
tion is mi longer apparent* the EG It 
system should be serviced. * * * 
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here s what others sa 
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(hanki. I • I all , equi(n:i«-iit vid in- C nmi'i . 
I irrfrived at your Khm:i I i»p* tn.u .i ;h.:i: 
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j.H, MsrtU H o. r t 
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A. A. Wisconsin 
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■ ‘i*nf ham i.ja and 5 -dav.ned n me tbal 
rfinlal -ilnps tDirlif mean ««1»A p'il'.t. Iot m > 
sharpening business. Hi}* I tame extra busi- 
ness all of tbe lime fom rental (nutlets " 

M,S. Verm m* 

1 i by Oja .1 i ! i ill v ■ i ‘.i !>■''- nl Has jfiii j ■ 

I - d it- cep ii On i r * v b i.>-,« i hi t jrn 
'\it quilily fobs rmii Vo., mi ni .- r 
i bu ii rn- "jp'jiiv n an F ul >: , 

C.L? Ctiiorad ■ 



Sharpening Equipment Lets You 

Sharpen Variety of Saw Blades 



You can sharpen combination nip 
and crosscut, i circular saws, hand 
saws, hand saws, crosscut circular 
saws as well as Carbide-lipped saw 
blades and do a perfect job even 
time without experience or special 
training. The precision Foley sharp- 
ening equipment does it for you 
automatically! Set up in basement 
or garage, work your own hours in 
your own way And earn big spare- 
time profits. 



Oil H umt ,\nn KuciirM ifir'i liriiiif in Ituniivtt 
In** I him ijnar wroht Wi Ii.iyi- ui|uirtKl unriDuu 
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E V ER Y C( )M M UNITY N ¥ ED S 
THIS SERVICE, Regardless of 
l he size of the city or small town, 
this service is needed. And we'll 
show you how to get started. 



<2S> 

will 

finance You 

We FiDJrtCfl roiO Mey 
-riilL heib yau s.** ’OHw 
jyiih nuiimiurn 
nifrtt, Wfl liiHCbiw 
Write fu- 1 compirte tnlgr- 
ntalnjn. NO nh’-allion. 






fOLEt MANUFACTURING C0„ 21S-J F(j|^ Btdg. 
Miinntapolis, Midiresota 5MH 
CALL TOLL FREE 1-eaO-32l-eA8& 

Send tor more information q<m this money-making business. 



Natne 

Address 

City 

PHONE 



State 



Zip Code 



lileed More Income? Be Your Own Boss 

Earn^^^anHour 

in Profitable Spare time Business of Your Own 

Sharpening 
- ^ . SAWS 

with Professional Accuracy 



r rhe need For precision sharp saws and tools b\ 
industry, Contractors as well as handymen, is 
creating exceptional npportunit ies for the man 
who wants (u have a business of his own. You 
don't have to quit your present job because 
you can run this (service in your sparetime, on 
weekends, m in the evenings. 
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What every 

stubble bum 
should know. 

The closer you cut your stubbfe, fhe longer il takes to g row back. 

The longer it takes to grow hick *hr> less likely 



you will look like a stubble burn 
before you have to shave 
again. Which brings us to 
Mennen Skin Bracer * 
Pre-Electric Shave Lotion. 

It tighiensyour face, 
conditions your stubble so 
you can shave extra dose. 

It even helps lubricate your 
razor head, and it s got that 
ctean Skin Bracer fragrance 
Congratulations. You are 
soon to join the ranks of the 
ex-stubble bum. 




CHOPPER THEY CALL WHEN THE CHIPS ARE DOWN rCon-h/metf from parrs J 



over M 2, which lacked only the 
broad bridge for completion. 
Through the bubble, Larry calmly 
surveyed the four corner uprights 
of the body and the four legs of the 
bridge that would fit on top of them. 

“Come down, Dave,'* Larry said, 
“down a tittle more. 1 ' The copter 
dropped about IQ Feet. The bridge 
legs swayed over the body upright*. 

“I've got it," Larry said, telling 
Dave he was taking over the con- 
trols. Before takeoff, Larry had ex- 
plained to me how the aft pilot ha ti- 
dies the plane. He has controls si mi 
lar to those in the forward positions 
— a control stick at either side of 
bin seat. The left slick — called the 
collective provides vertical control 
while the stick on the right— the 
azimuth— controls direction and yaw. 
But the system, which produces elec- 
trical impulses to an autopilot, is 
limited to IQ- percent control of the 
craft and can bo overridden by the 
hydraulic controls tip forward, 

As adept as a juggler 

Larry worked the controls almost 
automatically, hie head bent slightly 
forward as he looked down between 
his knees. He made me think of a 
juggler as he delicately maneuvered 

1 5£ 



the better than dO.OQQ-pound chop- 
per inches at a time tri order to pre- 
cisely control the 800 Q- pound, 65- 
foot-wide bridge dangling from 
cables. 

He talked into the intercom almost 
continuously, as much to himself as 
to Dave ; “Okay, almost there , . . 
down a little . . . looks good. Oh 
damn V* A gust of wind had moved 
the chopper several feet to the right. 

l Tve got it," Dave said, maneu- 
vering the craft hack on target 
again. “Okay, I ve got it," Larry 
said. The switching of control func- 
tions was as automatic as breathing, 

Larry's first task was to ease the 
nearest right leg of the bridge into a 
"V" formed by two corner guide 
plates attached to the body's upright. 
Once it was engaged, Larry would 
slide the bridge leg down until it 
rested on top of the upright. Mean- 
while, he was controlling yaw mo- 
tions so the far right leg would also 
be captured by its “V" guide. As a 
further aid in keeping the two bridge 
legs within the target, area there was 
a metal strap— a “wraparound" — 
running around the body's uprights 
the way the ropes enclose a boxing 
ring Once a leg was down in the 
target area, it would bounce off the 



wraparound as the bridge section 
oscillated. 

First two legs drop in 

L'sing the wraparound with skill, 
Larry maneuvered the chopper 
slightly to the right until the leg hit 
the “V" guide. With the chopper 
stable, he slid the leg into its final 
position. The other leg now was in its 
guide — ami it. too, dropped into po- 
sition, 

Larry now changed the chopper's 
attitude slightly, causing the left 
side of the bridge to drop. With the 
right legs firmly in place, the two 
left legs rocked into the guides and 
slid into position, lie hit a button on 
his right slick to open the four hooks 
holding the bridge cables. 

“It's set," Larry told Dave, who 
responded with the now familiar t 
“I've got it.' 1 Dave banked sharply 
and we were headed back to the mar- 
shaling yard. “On the next one," 
Larry said, “let's try it from the 
downwind side," 

The next bridge was positioned on 
the first try, with almost no jockey- 
ing or maneuvering. The entire op- 
eration probably took no metre than 
a minute. Later, when I was shoot- 
ing pictures from the ground, Larry 
worked so fast on u tower that Ji 
barely had time to squeeze off three 
frames befnre the chopper sped away 
again. A virtuoso performance. 

Once the sections are in position, 
ground crews climb the towers and 
fix bolts in predrilled holes to finish 
the job. All this adds up to amazing 
precision when you consider the size 
amt weight of the elements involved. 
The towers [ saw completed stood 
130 feet high and weighed some 
22,000 pounds, 

A major problem in using a heli- 
copter as a crane is the tendency of 
the heavy cargo to swing or yaw, 
Sikorsky, builder of heavy-lift cop- 
ters ni nee 1 Df>rl, solved the problem 
with a cage and spreader bar system 
that damps yawing forces. 

An aluminum restraint 

The Erickson people have modified 
the original design and, they say, 
saved hundreds of pounds of extra 
weight in the process. The cage, 
made of heavy aluminum members, 
is attached under the hatch where 
the hoist cable is lowered, f See photo 
at the bottom nf page 8-1.) At the 
cage's bottom is an oval-shaped alum- 
inum ring which restricts the move- 
ment of the spreader bar. 

The spreader-bar unit is shaped 
like a triangle. The apex— at the top 
—is connected to the chopper’s hoist 
cahle; the bar itself, which hangs 
parallel to the bottom of the fuse- 
lage, has two cables attached to each 
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Mennen Sof' Strode 1 ’ Shove Cream 
has Lanomer^ [a lanolin derivative), it 
lubricates your skin, so your razor shaves 
your whiskers without i rotation. 





end. Each cable has a cargo hook at 
its, other end. It's a simple but ef- 
fective device. 

The flying crane was the brain- 
child of Igor Sikorsky, the helicopter 
pioneer and founder of the com- 
pany that bears Ms name, A test air- 
craft, the 8-60, was built in lOftO, 
and an improved version, the R-64, 
made its first flight in 1%'2, 

l n hi s au to b i ngraph y , Tit v H ? I w j t cd- 
S t Sikorsky writes: “Crane helicop- 
ters were first used as military air- 
craft in Vietnam. The S-G4, with its 
powerful engines and its ability to 
carry loads of any shape and size, 
joined the 1st Cavalry Division (Air- 
mcshileJ of the U.S. Army in 1965, 
Four S-64s retrieved more than 100 
aircraft in their first six months in 
Vietnam, They were also used to 
carry 155-mm artillery pieces — some- 
thing no other helicopter could do— 
bulldozers, fuel hags, rati a r equip- 
ment and other supplies. Pods, at- 
tached to the S-64's undercarriage, 
carried troops . . .” 

About 100 Skycranes have been 
produced by Sikorsky T but most are 
in the hands of the military. To stim- 
ulate civilian sales, Sikorsky orga- 
nized — in the Sate 'GQs — a company 
to handle a variety of contracting 
jobs. As a result, Sikorsky crews in- 
stalled transmission towers at sites 
where top sections couldn't he placed 
by ground cranes; airlifted prefab 
sections of a restaurant to a moun- 
tain ski-lodge site; delivered pipe, 
cement and other supplies to an oil 
rtg in a South American jungle; and 
offloaded containerized cargo from 
a ship in the Arctic. 

Lumbering by helicopter 

Currently, seven of the expensive 
(£2.2 million > copters are with com- 
mercial operators, Erickson and Ev- 
ergreen. a, company in McMinnville. 
Ore., each own three, Tri-Eagle, n 
company based in Yuba City, Calif., 
i operates one. All three operators arc 
engaged in Went Coast lumbering. 

Jack Erickson, whose family has 
been in the lumber business since 
1915, pioneered logging by helicop- 
ter, In January 1071, he tested the 
method using a chopper with h 7500- 
. pound payload capacity. The results 
were so encouraging that he decided 
to try a Skycrane, 

The big bird was given a severe 
test — logging selected timber in a 
6 Kb acre tract in the Siskiyou region 
of Oregon, The Siskiyou National 
Forest is part of the millions {if acres 
of wilderness supervised by the U,S, 
Forest Service. In many of these 
forests there are large stands of ma- 
ture trees that should be removed to 
encourage secondary growth. Some 
of the trees may even be infested. 



it may be impossible to get these 
trees out by conventional methods 
because the site is on a steep slope, 
for example, or in the heart of the 
forest. Too, the Forest Service does 
not want to roar a forest area by 
completely clearing vast tracts or 
running in a network of crude roads 
that will remain as scars. 

Final teat a success 

In the Siskiyou test, selected trees 
were marked and felled, anti a single 
Skycrane was used to transport them 
to a loading area for trucks. The big 
bird plucked the fallen timber in 
loads averaging 18,000 pounds. From 
Aug. 23 to Oct, 7. 1971, the Sky- 
crane was flown six to eight hours a 
clay during good weather. Five mil- 
lion board feet of timber, weighing 
at) me 27,000 Lons, were harvested. 
The Forest Service and Jack Erick- 
son regarded the test as a success. 

Today, logging remains the bread- 
and butter of the Erickson operation. 
Transmission-] ine work may come 
and go, but each year, from April 
through November, two Skycranes 
are kept buj*y logging in northern 
California, Oregon or Washington, 

From time to time, other types of 
contracting jobs conic up. The one 
the Erickson people still talk about 
was the topping of the 1805- foot CN 



Tower in Toronto, the world's tallest 
free-standing structure. An Erick- 
son Skycrane flown by Larry Fra- 
vecek. Dave Kohornen and Rip Green 
was used to put the finishing touch on 
the tower; the 3'15-fuot, 300-ton 
communications m ast 

Convincing the engineers 

“That was p hot-dog job/ 1 says 
Larry. The Erickson pilots, who be- 
came local celebrities during the op- 
eration. don't often get a chance to 
show the public what they can do, 
lie fore Erickson got the job, the steel 
contractor had to bo convinced that 
the helicopter was capable of doing 
the precision work the tower- topping 
called for. Rut the job was in the 
bag after contracting-company en- 
gineers watched Erickson crews set 
a few transmission towers. 

The helicopter has proven itself as 
a flying crane. A military version of 
the Skycrane is capable of transport- 
ing 12*4 -ton load*, Sikorsky has a 
third-generation craft under devel- 
opment able to lift 17 tons. And that 
will not be the limit, Igor Sikorsky 
foresaw helicopters capable of trans- 
porting 50-ton and even 100- ton 
cargoes, If that sounds farfetched, 
keep in mind that Mr. Sikorsky's 
predictions have had a habit of com- 
ing true, * * * 
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Howto 
get rich 



START YOUR OWN BUSINESS 
RIGHT FROM YOUR HOME— 
AND MAKE A FORTUNE 
IN MAIL ORDER! 




Mail Order Beginners 
Get Cash by Mail! 



Have you < yet Ihouplit of operating j little mltl 
Cuter biiiiRCM of jour o*n? Somett»iri£ you could 
Man on a shocMiing ri^hi from ficcrt in vour 
Spare lime. Il r s 3 fabulou* tusmesi? 

Hob CinScr of Mdiiik, \.J, aan Tus Iir-E L small 
mail order ad m Mouve P-c-iunfut raapazsnE — 
offering an auio clothe rack. Buiincw Week 
rcpo/LCii that his ad bro.. H :hl m ?5,EKW pH coders. 
By ihe end orhii first )tar in MjU Or-dtr H he had 
flossed over 5 1 OO.CKWt 

Another bejinrer -- a l-iv^sct Iron ihe rr.Jcb 
i'C 4 t, sold a. maij, order ittnl; (0 fishermen.. 5p«- 
tiaHy Salesman magarinc reveals, "he made 
iTO.CKW i he ft tad three month*! -1 

There ii no other business where yen can 
make a fortune so fast, Come up with. 4 'hffl' 
mew item . , , and WJlA M 1 

li strikes like 4 bek of L^hinini! 

Millions of people read your id and suddenly, 
you are swamped with rash orders from ail ever 
the country . . , MQftE MONEY an 60 day* than 
you could earn m a liEeiimd 

Like the Vermont dealer who ran one ad in 
Sports Afield nugaune. If as ad pulled 22,000 
orders— over A HALF MILLION DOLLARS 
JN CASH! 

Yes, Mail Order is ihe faslest-sro | *pnf, must 
profitable business in AftitFical And now wjiK 
ihe popufilion explosion . , . the huge leemgt 
m-arlet . . * ini mere people moving to ihe tub. 
vrb* — we arc on the verge of the BlOCESf 
BOOM in Mail Order hmoryl 

Free 

If you are sincerely i me rested in starting a Inert* 
live business of youi own ACT NOW! We cm 
Jwlp you tet rich in Mdl Order just as we've 
helped others. Mail i he coupon er send ■ postcard. 
We ll send you a fret book, catalog, ads and tom- 
pteie facu about our offer. No salesman will call. 
No obligation. You don'i need previous expert' 
t nee but you must be Over 21. Write tor 
util fidtr Atisfiiln, lnc ,Cipt. > J 2 
Unlnti. Nik firm 5fW! 

| Mail Onlrrr Asvoej.Mri, Lit . TJepr ihJ- 
I Monl vale, New Jersey 07645 f 

| Please rush full details immediaiely* ) 
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TURNED ON BY THE SUN 

(Continued 'rcTi r&gc j J4) 

velops temperatures of 2000 F. 
within the urea of the focua spot 
provided by a Fresnel lene. 

A Fresnel lens is a flat, thin piece 
of pi it stic with a series of small, 
concentric stepped zones molded in. 
The zones extend out from the center 
to the edge, with each groove being 
a minute refracting facet that is 
capable of bending light, The truns- 
mittunre of a Fresnel lens i its abil- 
ity to pass light ' is increased more 
than that of a conventional lens 
having the same focal length. The 
world’s largest Fresnel lens, which 
sells for $3000. is shown on page 1 12. 

The solar furnace ran he used as 
the basis fin" using the sun to solder 
and braze. You can employ it to 
temper small flat springs, to fire 
enamel on jewelry and to make a 
barbecue grill, it sells for $09,95* 

■ Portable solar cooker— This is 
a device that reflects the heat of the 
sun off a foil background onto any 
kind ci f food you can put on a skewer. 
It sells for $13.95. 

■ Solar retied or Instead of full, 
this is un all-aluminum reflector 
that catches and reflects the gun's 
heat onto a metal pot you can hung 
un an extension arm. In the pot? 
Water, soup nr any liquid you want 
heated. Price without pot b $22,95. 

■ Solar oven hit — This is un off- 
shoot of the solar reflector. It is a 
parabolic reflector that catches the 
sun and directs heat mi a test tube. 
Yriu can boil water in it or use it 
for science projects. It's $3.25, 

* Solar cignrel lighter — This is the 
smallest of the parabolic units. You 
slick a ciguret on ihe holder, with 
the cud to lie lighted facing toward 
the reflector* In seconds, the 3xl 
inch oval plate generates enough 
heal to tight your cignret — if there 
is sun. The lighter ssdls for $1.75. 

■ Portable n«Iar water heater — 
This is a practical device if you go 
camping whore there is sun but no 
hot water. It provides 10 quarts of 
water heated to 100' F. in less than 
three hours tun u 70 day. The vinyl 
bag is tilled and placed in the .sun. 
The Unit is equipped with a how? 
and small aluminum spray head, so 
you can shower. The price is $9.50. 

All these products use sunlight as 
on energy source. With few excep- 
tions, they aren't overly sophisticated 
although they do the job for which 
they were developed. 

Remember that only 15 years ago 
the cost of solar cells was $500 per 
wait. Today, that cost i.t about $15, 
and it seems to be dropping about 
20 permit a year. So be patient. More 
new products ore on the way, * * * 
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OUTFIT STARTS YOU IN 

big honet SHOE BUSINESS! 
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tou 5217.00 EXTRA each nnntti 
lor Juit 2 easyardert $ 4if. Vpu 
ilEfllun 359 fast-selling dtes*. 
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LEARN SMALL ENGINE REPAIR 
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POPULAR MECHANICS 








Sears RoadHandler. 
Better after 40,000 miles 
than Federal standards say 
a new tire lias to be. 



Sears believes In giving you 
the Tacts about Us tires. 

Here are the "Proof of 
Performance" facts about 
Sears best Steel-Belted Radial, 
With 40,000 miles of relentless day 
and night driving already behind 
them, four Stars, RoadHandlers set 
out to tame the rugged 2,000 mile 
runic of the old Pony Express, 




The warm-up over, we put them 
to i he real lest; Department of Trans- 
portation Federal Motor Veh icle 
Safety Standard 109 for uew (ires. 

Results? Sears RoadHandlers ex- 
c ee Jed e very gove i n m e n t req uire- 
mcnue.e. for strength, heat resist- 
ance and bead unseating (keeping 
the tire on the rim in bard turns). 

Even when subjected to X-ray 
examination of i he complete lire, 
these RoadHandlers showed no 
failure of any kind anywhere. 

Mo wonder ihey're Sears best 
Sled -Bel led Radial. 





15% belter wcl cornering 
lhan Sears original 
Steel- Belted Radial, 

Anew wet cornering traction 
record for Sears [ties! Under 
carefully controlled labora- 
tory conditions at Calspan 
Tire Research Facility, 

Sears RoadHandler beat 



(b\ an impressive 
15% ) l he original 

Sears Sted-Bdicd 
Radial that beat the 
Baja. 

Two reasons why; 

] 2.5% more rubber 
meets the road for 
quicker, surer stops. 
And more water is 
channeled along 5 
i read grooves i ns lead 
of 4 io nelp prevent 
hydroplanmv (skid- 
ding on the thin film 
of water between a 
rainy road and ihe 
lire's surface). 




fn and Auto Canton 
and Catalog 



“Straight talk, good values 
and satisfaction." 

©SEARS, ROEBUCK AND CO., 1977. 
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Save 172 the cost of other machines 

Opfirji* in your basemEnr ur garage |)arl-lirnfr ui 
lull ■ lime Acquits no selling - no cosily MWHHmy 
and people c-nme to oyei and ova again Gain 
Iteutilp w»ieouL *orfy aOP'ul 
recc^idnt Dr lav elK 

* He experience needed - b^i rflfirttf 
(ram the ftlil 

* (i .mnil Jill pa Dili (W inventory - nn 

«Hmg 

^ > Tnt knell iquipmenl il lir Ini 

PHI 

| * tuinirel* iftairyrtliflns & u4l<ngndi 
we e 31 avid llnince jwi 

Send today (or ffifE inlormniian - no otHigalion 

TRFVPfl 1 14 laev^O eedg No Ttnawlrto* NT Ui JO 
1 nc T piwm m / atg-Kd 



FINEST IN SAW SNAHPtMRS FOR 3D TEARS 




Cruise Director. 

Enjoy rj navy tense 01 d if action ana gel 
Icrr IMS dlen with an 
Airguide auto com- 
cass Modal 1 cm 
(Shown) is se»- 
illuminate-cF , . . 
has ad | u stab la 
compensators 
and adhestwe 
mount, At relail 
stores, Wnle 
tor catalog A. 




BSJ'IO PaQS (ufrtf 



^Sf Build Your Own Pre-Cut ^5 

HEIRLOOM 
GRANDFATHER 
CLOCK 




Compare 
feature by 
feature 

‘Solid 3H" Riln 
dried wood 

* All parts precis ion 
p re -cut, mitred 
and daw oiled 

* Lumfrer sanded 
an all sides 

■ Fully Assembled^ 
precision -made 
We si German 
move meets 

■ All hardware 
included - even 
screws 

Write now for 
FREE Color 
Brochure of 
complete IJne of 
Grandfather and 
other clocks, 

HSNTSCHEL 

CLOCK COMPANY 

Deperfmenl 7Q2-F 
16 Atlantic Avenue 
So. Dennis, 

Mesa. 02660 



& 




5‘6"H x 12" D - 
12” Width 

1 3M” front &. side? 
Oak 64 tbs. 

Mah. SOlbi 



Duchess CURIO 
CABINET KiT 
SOLID 1" OAK 
$84. Re fc t IIP. SO 

SOLID V* Honduras 
MAHOGANY 
$99. Re [.; v 1139. 50 

Add 110, per kit for 
pre-cuc miter*. 

* All moTtiaes and 

tenons pre-cut. 

■ Alt pieces pre- 
sanded. 

■* Alt hardware 

fumivhed. 

* Complete assern hi y 
drawings and easy 
10 follow detailed 
instructions. 

* Glass, mirror and 
glass she if dimen- 
sions includecL 
3 0-day money-back 
guarantee. 



SOUTHERN MOBILE INDUSTRIES 
Otept, 132 - Iky Miiwtte. AL 3*507 
Personal Checks Accepted: 



— Oak Curio Cabinet Kit(s) f® 184. ea, 

— Mali ogamy Curio Kit(s) <® 199. ea. 

Pre-cut miters 110, per kit, 

— Curia Light Fixture^) @ 110,93 ea. 
Bank Arne ri card - Matter Charge orders 

Phtme collect 205-937-241* 
Alabama Residents Add 4% Sales Ta* 
U,P.S. Shipping Charges Collect 



SEND *1.00 FOR COLOR CATALOG 
of the SMl Family of Quality Furniture 
Kits & Finished 




5^ 



remover 



The best known general purpose paint 
and varnish remover for stripping old 
finishes from wood surfaces. 

Offers you scrape-off Or wash-off 
sludge removal option Available in 
pints, quads and gallons where 
.paint is sold 

Our 1 02nd Year — ^ 

SAVOGRAN® 

P O. Box 1 30, Norwood, MA 05 002 



HINTS 



FROM READERS 



Knife makes good scraper 




Turn ait old steel table knife into a 
scraper.) putty knife or spatula. Cut 
off half the blade and file a bevel on 
the end - — Waiter A\ Burton 



Fireplace starter bags 




Make starting a fire easier. Paper 
grocery bags filled with twigs, 1-in, 
sticks and wadded paper form the 
foundation for a lively fire. Just 
touch a match to the bottom of the 
sack to start it. — Richard Cur win 



Tab picture hanger 



I 

4 




Pull tabs from beverage cans make 
good picture hangers when they are 
nailed to the wall. The tab rings 
swivel, allowing for picture adjust- 
ment , — Roy Zolesky 
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POPULAR MECHANICS 







A Significant Breakthrough 
in the Fight Against 
the Effects of Aging 




HERE ARE THE AMAZING FACTS ABOUT 
THE MOST TALKED ABOUT DIET OF OUR TIME 



The "No-Aging Diet" it creating a semttion, 
Recently, a national magd/ine and news- 
papers reported that a high nucleic acid dial 
tan: 

Causa wrinkles to disappear. . . 

Make some Individuals look IQ to 15 years 
Younger. . . 

Reduce brc.it hlesmesi and fatlque. . . 
Combat acne., ugly brown 'age spots', and 
diner skin ailments- , , 

Promote good health and general sense or 
well -being, . . 

Hlild by doctors as the ''scientific break- 
through Of Our lime" RIM A IR ibo- IMudek 
Acid} is opening up exciting r>*w 
P&SSibililids in the fighl against the effects 
of ofl'ng and disease. 

And now you can Increase your BNA 
intake withoui a special diet. The sacral is a 
ccmvemt-nl, easy To lake dietary supplement 
called RIBOMINS. 

RIBOMINS- RNA + ESSENTIAL 
Vi f AM! NS AND MINERALS 

Ribomins eri the “total vitamin tablet" 
Four tablets a day provide 18D mg. of RNA 
— and a whole lol more. 

Taken as directed. Ribomins give you iha 
full U.S. Government recommended Daily 
Allowance of seventeen vital Nutrients, 
including Vitamin A t Vilemln C,,. Vitamin 



£... Iron ...Magnesium... Vitamin B E, ..Zinc 
and 10 others. All natural and organic. 

AND RIBOMINS CONTAIN NO SUGAR. 

This safe end effective supplement may 
significantly contribute to your family's 
health and resistance to flu and other illness 
WILL RIBOMINS WORK FOR YOU? 

If you are between 20—60 years of age r a 
major medical authority reports that RNA 
can significantly contribute to making you 
feel more energetic, can help your skin to 
look it's healthiest, and can make you feet 
younger more alert, and alive. 

If you are over SO, RNA can help you t«l 
dramatically batter- even If you suffer from 
arthritis, emphysema, diabetes, or ether 
aging complications, 

Will RIBOMINS work for you? Every 
individual! is different and only you can 
judge, But you can try RIBOMINS without 
risk— and make up your own mind. See ihe 
results yourself. Then decide. 

NO RISK, MONEY BACK GUARANTEE 
Order your supply of RIBOMINS tablets 
now. Taka tliam as directed for 21 days. If. 
in 21 days, you don't Sea Or feel the differ- 
ence. if you era dissatisfied for any reason 
whatsoever, limply return (he unused 
tablets and your money will be refunded. 



REPORTED IN MEDICAL 
JOURNALS AND MAJOR 
NATIONAL MAGAZINES 



MAJOR HEALTH JOURNALS REPORT 
. . .” T be most Immediate effect observed 
in dosages at low si 30 my. ol R NA daily 
was an Increase I rr energy and well being. 
Reports disclose mat the most Striking 
effects were observed on |he skin of I -he 
race, the 1 1 rst results observed were a 
healthier, rosier appearance and an 
a o pa ten I smooth inn p| the skin of the: 
lace. After one ot two month! ef treat- 
ment, lines and wrinkles began to 
<fi minim.' I, 



U.S, PUBLIC HEALTH SERVICE 
ACUTE COMMUNICABLE DISEASE 
CONTROL DIVISION reportt. , , , 
"RNA and ON A are presently available 
and. according to U.S. Health Service 
reports, arc potent m l erter on stimulator! 
...interferon In nib Us the growth of essen- 
tial! y all viruses..!!.. 



" investing on hive observed changes in 
mental function, especially In Improving 
memory., with RNA treatment!' 




"AMAZING^.. 1 "EXCELLENT' SAY SATISFIED 
RIBOMINS USERS, 

V H. Rilmo, M D. * Clark, N.J. 

",„ tlx month* ago I could )Ult about work eight hours, a 
day al (he office. I can now do 1 2 hours with no 
problem i, The only nutritional agent I have taken H 
Ribomins, (our dally. These have helped me tremendously!!. 





Barbara Reid- "Bank Teller" 

.lilt's so terrific, my complex- 
Jon ha* improved. Ifegi great 
anrf .jt the end of a work day 
I'm Still full of pep!' 




"HIUQMINS” 

P O. Box 382 
Linden. New Jersey 07 0 36 



I SAVE TIME.,. PHONE TOLL FREE OR MAIL COUPON j 



I RIBOMINS 

I Dept.PM-2,516 Fifth Ave., 

J New York. N.Y. 10036 

I YES' 1 »*nnl Lo rlnrovrr Ihr vilahty nF 
youth nnd you nan. hr-akhn’r corTipki 
I ten (hit HlBOMjhS can ferine 
" Pk»E msh my supply u«*r Hums & 

I your w-ush. uvoiwy-MrU Quaurkw HI 
am fttt. cermrivitty uiurird ■ may r r - 

I lurA i|t# unused biMtti Itk * lull cash 
icfund, 

. Plestf tend 

I H 100 Tablet Supply af filBCWINS— 
1 lit* S|t}O0 

I O HK> Tablet 5upp*r <M RIBOMihS- 

tor SJ^CO 

I (PSr*w a4d 7Jc la r«h wd*i Tor dvp 
p.ikn nnj IkihdbrHi OuUidr OanuntlMal 
S.A add U 21 Ns COD*. pirate ) 



TOLL FREE 

CREDIT CARD ORDERS 
600- 327 8911 
24 hoerf a day 
{In Fla., 1- BOO-4 J2 £024 



□ Matter Chirg* □ Qk, A mar 

ACCt NO 

in ter flank No, 
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Nam# 
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PAPERBACK fe 

BOOKS 





/'flirii t I \ «JTF tiltth 

ntftf thitiii.% Ut Rn in rrJMr sfinp. 

□ mu\UH\ii>HK for ran, am vj n k Ou 

iiiukiiir y*ur it mil in ** kit >nitr birkjr-prit 

□ HO* Tfl V.ONK SHEETHETAI. will- 

ll I' llt^ill J-lt t*tkl< 

Q m:i;TRuFLAT(vi; mm the a mat far Jmtv 

□ \ mCE\[\ Imilddii* « liw iMm ^ 

^11 r^n rill n IH-Ilbi*! ullfiinl p ' I'D ilk ll nt'k' .. I n Jj .” ■ 

□ SKnKKIS OF SHU'S ini BOTTLES 2.74 5 

□ MICROMETERS, SLIDE HA I CE3 4 'J 

CAM TEES , MIX 

O lathe accessories, how to mahe and p 




I, SK THI-lit r|,i luifciii*. ■"tun r h»tr ll-T'-fcp II ■ 

□ i i.rn.kM vkinir; i nir the ,ot nun 

Q DEt;iA\ER T S W URKShOK-TirfOliii* n». 
ll rril ll- kill!* lit -rl ![■ -I -ll»J> , 

□ THE STORY (IF \ STANLEY STSAUEK ... 

□ Cl A NT 197; CRAFTSMAN SHU' CAlALOC. 

b I Ei.ii-- i. | bad*. 1 iii-l - , A |»rn.inl-. VRFF 
HiLll ir|. It ( nr 



CALDWELL INDUSTRIES 

*n*l E 0«Pil 31 . P. 6. Bat l7& 
Lulinp. T *ui T&54# 
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THE OMGtNAL 




THE ONE FUtER FOR ALL 
HOME REPAIR HEEDS 
SPREADS LIKE PUTTY 
READY TD FINISH IN JO MIN 

Rapid Ffepaif Super Fillet 
■ ■■-, s ■=■ pace -age plastic re- 
p aFf r^al etial that an a OI ca 
the Po-it-yPuf seller (p 
make lillmp repair-. In 30 
minutes Toy'll Imd hun- 
dreds of ll«l lor (his 
versat-ie product in *nd 
around your home 

CHECK THESE FEATURES: 

Chan Res trorri putty Ip ready-te -finish in 30 
minutes. 

Cplpr change mtxing injures proper mixing 
f^ery time. 

Rapid Repair Super filler will only let Up when 
mixed- with hardener — will not dry in can* 

NO ■special tools needed to make repairs, 

The one product for ail your lining joPs*'- 
Rapid Repair takes all pamls and finishes, 

For FREE Book Id I sflnd sdf-id dressed, stamped 
envelope tad-ay to 
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OLDSMOBILE CUTLASS 

fConrmyed from p 3 q e 89 J 

they'd [ike In see in their csitb. Some 
hiive already been made in 1^77 
modeh; some haven't. Here’* a sam- 
pling, 

“Doors should be made thinner. 
They're too heavy on the coupe.” — 
Arizona retiree. And it New York 
policeman: ‘^Reposition the spare 
tire to allow more space in the 
trunk ” 

A common complaint from a New 
York ailist: “Add front vent w l n - 
dowa and get rid of that drafty 
ventilation system with the fan al- 
ways running." A Tennessee ware- 
houseman: “Fenders need to be 

redesigned so wheels don't toss 
rocks up against the lower body." 

More suggested improvements: 
"They ought to put on thicker 
paint," recommends a Michigan 
printer. “I had some blotches on 
the hood. Three swipes with rubbing 
compound and I was down to the 
primer*" 

An Illinois electrician: “Less 

plastic.” A Minnesota marketing 
manager: "Change to front- wheel 
drive," A Dallas salesman: “Gauges 
instead of idiot lights." And an 
Army captain from Key West: “The 
hatch roof needs a much larger 
rain gutter. Water pours in from 
the roof when you open the doors." 

Workmanship draws a plus 

What about Otdsmobite workman- 
ship? When Olds builds you a car, 
it apparently does it well, because 
74*5 percent of our owners rated 
workmanship good to excellent. 
Typical comments ranged from 
“ . . . the Cutlass is the best vehicle 
I have bought in several years." to 
" * , . good workmanship except for 
some minor paint spots,” and ", , , 
the workmanship is so bad inside 
and out that CM should insist on 
its workers taking a little more 
pride in their Work." 

Regarding service, only 38,8 per- 
cent of Cutlass owners had any need 
to take their cars tu the shop in the 
miles they’d racked up thus far. Of 
those who needed service, 57.3 per- 
cent were pleased with dealer re- 
pairs. Here’s, a cross section of 
service experiences. 

"The carburetor wouldn't hold a 
smooth idle/' says, a New York 
architect. “I took it back eight or 
nine times. Very sloppy mechanics 
— grease all over my seats. Things 
got worse. I finally had my service 
station repair It/* 

A Missouri house painter: *‘We 
needed some body work done because 
the car was delivered with a dent 
(Pl ease turn I a p$gs !&)] 
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Convert waste and rough-sawn 
material to dressed lumber, free 
of wave and chatter marks. Plane 
boards up to 14" wide. Plane 
down to 1 /I fi'\ 

Quickly switch from planing 
or edging to molding. Select from 
41 sets of stock molding knives. 
Use for picture frames, minia- 
ture doll furniture, models, 
dozens of other workshop tasks. 

♦As described Dy F>opuMr Mechanics, 
JVg.vtfmber, 1^70, pays 1 2 B. 
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Here's a great idea that will multiply 
the value of your back issues of PM. 
Find any article you want in seconds. 




Want to find an article on a rolltop desk you can 
build yourself? How to pick and install the best CB 
car antennas? How to repair electric coffee percola- 
tors, overhaul drum brake systems, patch cracks and 
potholes in your asphalt driveway? 
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Your copies of Popular Mechanics are crammed 
with this type of information. Sometimes, though, it 
can he frustrating to find an exact article that you 
recall appeared several months ago. 

The Popular Mechanics 1976 Index arid Shelf 
Wrapper solves that problem. Each of those thou- 
sands of stems that appears in PM throughout the 
year is not only referenced, but thoroughly cross-ref- 
erenced as well. You can find any article you want in 
seconds! Or you can find all the articles on broad 
categories such as auto repairs, boats, drills, photog- 
raphy, woodworking and other subjects at a glance! 

Best of all, the Index is bound into a handsome 
wrapper made of heavy board. The wrapper precisely 
encloses the 12 issues which are cross-referenced in 
the Index, and makes a beautiful and useful addition 
to your bookshelf 

The entire package — Index and Shelf Wrapper 
— is yours for only $2.69 postpaid. 

Send for your copy today* You'll be happy you did. 
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OLDSMOBILE CUTLASS 

(Continued Uom pa^e 15B) 

on the door, damaged in transit. 
The dealer did this work promptly 
and well." 

A Wisconsin hospital clerk; "My 
car had some unusual problems, it 
was delivered with a burnt-out 
transmission and one had sparkplug. 
The dealer took a week to replace 
the tranny and three months to 
diagnose the bad plug. Ail was done 
under warranty, however." 

And a Michigan purchasing 
agent: “Heater not working, and 
keys stuck in ignition. Dealer cor- 
rected both problems the same day; 
no charge," 

Owners like resale value 

Several owners praised the Cut- 
lass's resale value, giving this as 
one of their reasons for loyalty to 
Oldsmubile, Noted a Michigan teach- 
er: "My previous car was a 1974 
Cutlass S, which 1 bought for $8700 
and sold two years later for $8200. 
That's hard to beat!" 

An unemployed Michigander re- 
marked, "It's a good car — probably 
the be^t one I've ever had or ever 
wilt have." A New York housewife: 
"The Cutlass has every nice feature 
uf my friend’s Cadillac, but without 
the bulk and weight" A Texas com 
struction supervisor: "Looks and 
rides like a more expensive car, and 
the inside is great.' 1 

Will Cutlass owners buy another? 
Nearly 90 percent say yes, espeeiu uy 
if the car isn't made smaller. If it is, 
and that seems quite likely, loyal 
owners will probably switch to Del- 
ta 88s. * * * 

HOT DOGGING IT IN THE BULLRING 

^ConfmiLjecf u pm oaoe 81 J 

odd angle, a good two or three feet 
from where it's supposed to be. 
He'll have an interesting week in 
front of him. 

It's all over 

For this night at least, it’s all 
over for Ross. Later, we head for 
the pit. area and he shakes his head 
ns he sees us approach. 

"I’m not sure what — I can't get at 
it just yet — but something let go as 
I was halfway into the turn and it 
just jerked me into the wall," 

We extend our sympathies, assure 
him of our confidence in, and hope 
of, his eventually winning, and 
again say how sorry we are, how 
rotten hi? luck. 

"Look" Boss says, his eyes sweep- 
ing the dimly lit pit area, "that's 
racing," * * * 
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Important Information Every Inventor Should Have for the 
Developing, Protection & Marketing of Inventions & Ideas 



INVENTOR'S "LINK TO INDUSTRY" 



Have you an invention or idea that's crying for develop' 
ment and presentation to a prospective manufacturer? 
Now you can do something about it. Send for our Free 
INVENTORS INFORMATION KIT No. A 194 today! In addi- 
tion to telling you how your invention or idea may be 
protected, developed, publicized and negotiated for cash 
sale or royalty licensing, it includes an Invention Record 
Form, a Product Marketing Brochure, and a special 
Directory of 500 Corporations Seeking Mew Products. 



When you contact the Raymond Lee Organization, the 
inventor's "Link to Industry/' you're talking to "the idea 
people" who presented over 2,000 inventions to industry 
in 1975 alone,., professions I invention developers with 
over a decade of experience, integrity and performance. 
Fees are chargid only for contracted services. Remember 
...the INVENTORS INFORMATION KIT is yours without 
cost or obligation. Find out how you may put your 
invention or idea to work for you. Mail coupon NOW! 




MAIL 



RAYMOND LEE 

President 

B.S. Industrial Engineering 
Former U.S. Patent Office Examiner 




Raymond Lee Organization, Inc. 

230 Park Avenue. New York. N.Y. 10017 
Phone (212) 686-3500 
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and EASY ON YOU ! 

Be a LOCKSMITH! 



You Can Make Up fa $10 an Hour 
— even while learning! Train FAST at Home! 

Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thou sand fold as millions 
seek more protection against zooming crime,, Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 

You're "in business' 1 ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training, Take advam 
tage of today’s unprecedented opportunities in Locks mithing 
for year-round EXTRA INCOME in sparetime— or fulltime In a 
high profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 



Machine given you with course, These plus practice materials 
and equipment, plus simple, illust rated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement— good 
jobs. too. 

SEND FOR EXCITING FACTS -No Obligation 

Discover what's in Locksmitbing for you— how Belsaw's mas- 
ter- locksmith -approved training can give you the skill you 
can depend on to EARN MORE— ENJOY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 

8ELSAW INSTITUTE, 107F Field Bldg,, Kansas City, Mo. 64111 

Accredited Member Nation^ Homo Study Council 
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(see glossary. A hand-held terminal 
with a similar keyboard and display 
is now available, at $96, for the SC/ 
MP. 

KIM-l also has an interface for 
bulk storage on a cassette recorder 
of programs not currently in use. 

Fully clothed computers 

Though it has a bare- board look, 
the E&LMMD-l Mini-Micro ($350) 
ifl a lot more machine. There's a 
power supply beneath the board, 
and a keyboard and display atop it. 

But this keyboard and display are 
different. The numbers on these key a 
just go up to 8 — you program this 
computer in octal (see glossary). 
And the display isn't a row of num- 



bers like a calculator's : It*s a string 
of LEDs. 

Reading a string of lights to get 
a number may not be natural to you, 
but it's very natural for a computer, 
because a computer thinks in “bina- 
ry” (see flossary.)— numbers made 
up of individual "bits” which can 
only have the valves of ' 0” or *T\ 
Those ones and zeros can be sym- 
bolized by "on" md “off" LEDs. 
Converting binary in your head to 
match the octal keyboard is easy, 
but converting to decimal numbers 
is a Jot harder. 

The two Ait airs have similar rows 
of LEDs, l>ut instead of keyboards, 
they have a switch for every light; 
you enter programs in binary by 
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Glossary of terms 



afcrwry — A number system baaed or* pow- 
ers of two and hawing only Iwo digits, "1" 
and "0", Operations Inside the computer 
take place in binary form. Binary It D1 Of ID 
Is equivalent lo decimal £1* 

Bft (byte) — One simple piece of yes- Dr-no 
informal I on, Computer logic la built on 
This Inundation, allowing only two dug its — ■ ■ 
(hul 'a why computers use binary arithmetic. 
Eight bits make an# “byte" 

Sulk storage — An external device, such as 
a tape roc order, on which a computer's 
conaee (a can tne recorded to be reloaded 
Into the computer when needed. 

Bus - A power or signal line used in com- 
mon by several parts ol a computer. 

He* — Hexadecimal, the numbering system 
based On 16 and using ihe 16 digits 0, 1. 
2, 3, 4, 5, 6. 7, &. 9, A, B, C. D. E. F. Since 
16 is a power ol 2, binary numbers are 
easily converted info hex, so machine- 
language computer prog rums are often 
written in hex to save space. For example, 
binary ItQIOliO (decimal 214) could be 
written in hex as Ofl, 

Interface — A circuit which control a the IlOw 
and formal of date between- a computer 
and a terminal or other peripheral 

I/O — input/ Output: a device which sup- 
plies data ano Instructions to the computer 
end receives the computer's output, or a 
circuit which interfaces with such a device. 

Language-- A formal for computer pro- 
grams. Ultimately, computers receive (heir 
instructions in "machine language." binary 
cades whose meanings 8*0 specific to 
each computer. Fof instance, "10000111“ 
(CO in he x| tells the AEtair Eiaoo to add a 
number In memory to the cur ran l lotai. 
Machine codes are usually written in hex 
Or octal fgr easier use by humans. “High- 
level languages." such as BASIC, fat you 
write programs In fairly human terms 
(such as PRINT "NOW IS THE TIME"), 
then translate each instruction into se- 
quences oi machine codes. 

Memory— -an electronic device which 
Stores information (data or program in- 
structions) In specified local ions, where 
the computer can retrieve if as needed 
(see RAM, ROM), 



Men Hot — a program which controls a com- 
puter's basic operations, lulling it how 
and whore to acquire the programs and 
data, where to Etore them, and how to run 
them. 

Octal — a numbering system based on 6 
and using the digits 0 through 7. Since a 
is a power of two, binary programs are 
easily converted Into octal. Binary llQlQltQ 
(decimal 214) could be written In petal as 
326. 

Parallel— a type of interlace in which all 
bits of date in a given byte are tran si erred 
simultaneously, using a separate data line 
for each bit. 

peripheral — Any external device used in a 
computer system. 

Port — The physical circuit which Interfaces 
Ihe computer Id a peripheral and Ihe 
numerical address the computer uses in 
communicating through it. 

Program — A get of in sl ructions which tells 
a computer, in excruciating detail, just 
what lo do and how and when to do it. 

HAM — Random-Access Memory, the main 
memory d( a computer. Instructions can be 
written into and read out of RAM. and Its 
con ten Is can be changed at any time, But 
its contents ere wiped clean when power 
ie shyt off (see ROM). 

ROM — Read-Only Memory, A typo of mem- 
ory which is not wiped cteun when power 
ie shut off, Some ROMs can only be pro- 
grammed at Ihe factory. Others, caiJed 
PROMs (Programmable ROMs) can be pro- 
grammed. but not erased, by the user. 
EPROMs (Erasable PROMs) can be erased 
and reprogrammed. ROMs are mostly used 
to store programs such as monilors which 
will be needed whenever the computer hs 
used. Programs stored in ROM are called 
"firmware,” 

S OFtwire— Prod rams. 

Terminal — A device used for commun I eat- 
ing with a computer, usually including a 
type writer -tike keyboard and either a TV 
screen (CRT) or typing device (teletype- 
writer) on which your input and Ihe com- 
puter's. output can be displayed. 
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Eu-Che tape controller ($125) lets 
the Turbeli feed, listen to, start and 
stop four tape recorders. That will 
be a big help when I get into com- 
plex sorting programs such as book- 
keeping. 

(The Southwest Technical Prod- 
ucts AC-30 cassette interface at 
$80 runs and interfaces two tape 
recorders, blit its instructions only 
tell you how to use it with SWTF's 
own computer and terminal kits. i 

My Seals 8K memory board ($295) 
adds 8182 bytes of memory to the 
18,384 that MITS supplied with the 
Altaic for a total of 24,578 bytes. 

A Processor Technology VDM-1 
Video Display Module board ($19$) 
displays computer output on a video 
monitor screen or a modified TV set. 
It can show white letters on black, 
black on white, or some of each for 
emphasis; or it can emphasise words 
or characters by blinking or under- 
lining. It can play video games, too. 

The last addition was a Bob Mul- 
len extender board ($35), which 
raises other circuit boards so you 
can get at them easily for testing. 
Most extender boards just have a 
100 -pin bus [dug at the bottom and 
a 100-pin jack at the top; the Mullen 
also has a “logic probe" and other 
test facilities. 

Obviously, a full-dress computer 
system can cost a lot, but a simple 
one doesn’t have to. The SC/MP t 
its terminal, and the Heath power 
supply, for instance, would cost only 
$275. 

Whatever you get, though, you’ll 
need help at some point in getting 
it to run correctly, especially if you 
assemble a system from several 
different sources. But that help is 
at hand: from the kit manufacturers, 
from more experienced hobbyists 
in the computer dubs popping up 
around the country, and from the 
growing number of home-computer 
stores. * * * 

I BUILT MY HOME COMPUTER 

f ConJi.niJ.gn 1 tram fjjfje t 00} 

on the 680 boards ofien are very thin 
and very close together. Any solder 
that accidentally flows across one 
line to another, forming an electrical 
bridge for current to flow where none 
was intended, can blow up your mi- 
croprocessor, Use plenty of bright 
light and look very closely to see 
that no bridges form. 
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Swilch from your spray deodorant 
to long lasting OLD SPICE Stick Deodoran 
It s. so effective, tl prolecls up lo 
24 hours. 

What' s more, it's guaranteed: not 
to stain or your money back. 

(see package tor details) 

And to top it all it s got that 
ureal OLD SPICE fragrance. 

So make the switch! And protect 
yourself like a man. Also available in 
Lime, Musk and Herbal. 



the flicking of each switch on or off. 

The E&L Mini-Micro is designed 
as a computer trainer. It comes 
with a series of superb manuals, 
called "Bugbooks’’ (also available 
separately ) , which clearly teach the 
basics of programming and building 
interface circuits, And the MMD-I 
includes sockets in which you can 
build experimental interface circuits, 
then change or dismantle them. 

The two Altairs, with their neat 
cabinets and rows of LEDs and 
switches, look a lot more like "rear 
computers. But though they look 
alike outside, they’re not much alike. 

The Altaic 680b (see accompany- 
ing report) is the toss expensive, 
yet the more complete of the two: 
Its base price of $466 includes an 
interface circuit for a terminal a 
small amount of working memory 
(1024 eight-bit "by tea 11 ) and a ROM 
monitor, all of which are extra in 
the 8800 b. You can add more mem- 
ory, but so far very little else. 

The beautiful bus 

The Altar 8800b costs $840. with- 
out memory, monitor or interface. 
But it’s more versatile because of 
its 100-pin connector bus. A hundred 
lines run between each of the 18 
cards slots in the computer to carry 
power, data and control signals be- 
tween circuit cards. 

At least three companies — IMSA1, 
Processor Techno logy and Polymor- 
phic — have adopted the same bus for 
their computers, and I’ve long since 
lost count of the firms making 
boards to fit it. That makes acces- 
sories for the Alt air about as easy 
to find as they are for Volkswagen^, 
The SBOOb's biggest lack is a ROM 
monitor. So my first addition was 
a Oromemco Bytesaver ($125) that 
not only reads ROMs, but lets you 
program them yourself. 

Next came a Processor Technology 
£P-j-S interface board ($135), with 
a aerial interface for connection to 
my terminal and a parallel port for 
my paper tape reader. 

The terminal is a Lear-Siegier 
ADM-3A ($875), the only terminal 
kit that will handle lower-case as 
well as capital letters (though the 
lower-case option adds $100 to the 
price). The $135 numerical keyboard 
shown will simplify bookkeeping. 

The paper tape reader is the 
unique Oliver OP-8GA. It's just $7o t 
because instead of moving tapes by 
motor power, it uses the cheaper 
power of my arm. 

Once I’ve loaded a program from 
paper tape (and many programs are 
available that way), I can copy it 
onto a cassette in seconds, with a 
Tarbetl cassettes interface board 
($120) that slots into the bus, The 



Special handling for chips 

Some of the 1C chips are MOS 
types which require special handling 
to prevent static in your body, or 
elsewhere, from arcing across the 
chip and smashing its guts. You'll 
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HOME COMPUTER KITS 
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at HOME in VOW- 
SPARE TIME! 

Wl Tuck You Everything 
You Naed to Know to 

CUSTOMIZE 

VANS, CARS, 

BUGGIES, CYCLES 

r INSIDE & OUT 

k fur Yourself or Others! 

1 1,"* t 

FLAMES i,i " 
fWNB 
FtKtlMC “ 

SCALLOPS I 1 
LACE v 'I 

COBWEBS ■ 

MURALS 
pm-sirfiiPiHC 
POirt MOLES 
fljNKY LETTERING 
MOON ROOFS 
SCOOPS 
SLOE- PIPES 
SPOILERS 
CARPETING 
UPHOLSTERY 
PANELLING 
HIGH BACKS 
BUILT INS 
DRAPES 
FURLS 
ETC, 

&Js«W 

the first timel A Home-Study 
\ p,a n ttal puts it all togetherl 

"* No special latent needed. 

| twcaow wc u=acH you ihc prufeihianjl 
secrets, short-cuts and cavy ways to handle 
air-biushing, decals, wrccn-prints, siripirijs, 
murals, upholstering, carpel ing, metal - 
work, woodwork, etc. 
NOT A ' J B00K' ! ! This tr a "dMl-ifwmdr.' 1 h&n\* 

ituJy plun Elial y 1.1 Li sLcp-by-Mcp YOU are 

fiujdtd jLI live way by our eiperlrpcsJ ojUiuelJorj. 

TOOLS A SUPPLIES INCLUDED] Not theory - 
but real learning through practice! You net iomU 
and vjppli-Ei like aii-tifu- i, decals. britdfei., and 
ii.pheij 5 .tery Iwli- Nuthing ul-.eio buy! Yours 
to use Jn your course — and keep ! 

BE THE fIRST TO 
GET STARTED.*, 
WRITE TODAY! 

Oflt Free Color 
Brochure hi It'S whh 
fic:s how to atari 
y&ur Custom i3 ing 
CaroEr. Nd coat, no 
obligation, no sales- 
man will call. 



Cnr*wr Throuyifi Htni SYudy - ! 

CUSTOM IZING CENTER Dept. P B 0 1 7 : 

4401 Birch St, Newport Beach, C A 92663 J 
Rush m< fen m Formation that tails how 1 can 
Ism cunDifiiziitg lor only a few dollars a mo nth , I 

N*iM* t|t J 

Addmi. I 

Cfty ! 

State. . . 
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Surf y&ur ewn car 

ftKONJHTIOMMi 
M’ SIX ESS 



MRN J 1 4.00 

or more an Hour 
firT Time a-r Full Time 



Deojleij aliflr liO id } 20 Q mo< s lor □ recap tl 
i id n iid irod« m e iob yeu con dc wiiikegi oey 
easily et] u ifnrierl Our new . Ilubirr^ed rrnnunl 
itht yeu he'w le itcui tt prefilafede lifetime Kama 
sehklfl reepndiPrDniriQ buiineis .n jpgr ipor* 
lurtf ComfUeV ilrp by ilrp iniirucli-onii (in all 
retnnrt.I.Q'i ng procedure I, pil/l lull details fln 
where ihe pmipecri, are. Pricing, urpplitrt, awd 
atCDunlmg »v«rylhiflf you Fired to Snow 



NO EXPERIENCE NEED EC 
START MAKING MONET 
AT ONCE 
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START A PROFITABLE TOOL 
RENTAL BUSINESS AT HOME 



CUit^rr marniJTif Iromyaui ydiaijy li bawiufi'l 
Skirt b r rinlMig yaw jwi rOdU ft *qn pinent 
M*nudl [tils hew t<j jcqunr Mid.ki.jnjl inwmory 
Itil i song. *'ul In rhjtge. haw to «|«l CutlQintlS 
Ijil liinch>Mr. Srorl S3 fb 1m i-03-. inding upgrl 
no haw likheri are do m <1 Lincoln C« Dqpt 
PM II. I S3- Perk Are. Fhwe. H l OJGSS 
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DRILL YOUR OWN WATERWELL 



Will thia Ibw priced Gullit you tin drill your 
ewn wittr well jl m c(nt lt»ul t?( par 
lent! Alie, hiii unit can Nj eptnlad heri‘ 
.. lenttlJy to drill free llepiag ipringa in hill - 
sides. A blf , ftct.liMed piOnji and Zt-pi|i 
book "New Te Drill Year Own Water Well" ii 
juil SI M PRO. 4 Refundable} "WRITE TODAY 1 ' 

DECPROCM MFG. CO. 

J m Lltljll tt Hmj . Of E.1 . rw 17 . Dpi I Ik*. 1 la. 35-ID 5 




ELECTRIFY YOUR BIKE! 

rt&JklWwER AieHmj nt* bik* dnr* lam(s 
nnugh r illi Se . ndtpwflenl Sbo? «-ir-n you 
n*nk. Filt all B'Ms Adult Tribes Inilalls 
m eneutPi Tbouiirids. said Rtc^*rgei 
erermlt Trruli ] DC miljt ipf A did* 

Send lot FREE . II-jHhM bwtlet, 
GENERAL iENGlhCS CD., 
Slid Uirituj Birf., Swill, b 1 OflOBC 



An Atlas Body 




my method of DYNAMIC-TENSION 
starts givin; yau rftsuEts thatycu feel 
and your friends will nolice. Big, 
useful must Fes. Gain pa u rids in weight 
where need*!. Losft *W belly.” 

Send me your name and 
Address for my 32- page 
Doth -FREE, 

CHARLES ATLAS 

49 West 23rd $f„ 

New Yo rk, NT. 1001Q 
ttepl. BB 
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-No Digging Up Floors 

iN STALLS EASY. ANYWHERE? 
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never know you have zapped lha del- 
icate innards of a MOS chip until 
after you have wired it in. So take 
pains before you button up the box 
to handle the IMOS patiently and 
carefully. MITS provides detailed in- 
structions in how to avoid zapping 
MOS chips. 

Another easy foul-up is in placing 
jumper wires on the boards. These 
jumpers are placed according to the 
types of I/O device you p!an to use 
with the 650. My 6BQ didn't work 
completely when l first fired it up 
after construction. I traced the trou- 
ble to a misplaced jumper which 
told the computer to look for an ex- 
ternal terminal to talk on, I had none 
hooked up so the machine was con- 
fused. I changed the jumper to in- 
struct the computer to give answers 
to m© via lights on its front panel. Be 
carefur to wire all internal jumpers 
correctly. 

The Altair 6flO is only 11 inches 
wides, 11 inches deep and 5 inches 
high. The main circuit board lies Hat 
in the bottom of the cabinet There 
is room above the main board for 
three additional memory boards to 
expand the quantily of information 
your computer can hold. 

The second board in the bar©- 
bones 680 kit is mounted vertically 
behind the front panel. This is the 
display board that holds 12 of those 
56 integrated circuit chips, 27 toggle 
switches and 27 LEDs (tight-emitting 
diodes which look like tiny red lights), 
The display board plugs directly into 
the main PC board via a 100-pin con- 
nector on the front edge of the hori- 
zontal board. 

Want to watch over all tempera- 
tures inside your house in the winter 
and shut off your furnace when ex- 
cessive fuel is being used? Want to 
take a fantasy ride to the Moon in a 
Lunar Lander game? Want Junior to 
have a tireless partner for math 
homework practice? A microcom- 
puter system is the answer. 

These "black boxes ' can play end- 
less games and help you tune up 
your car even as they keep track of 
family nutrition records and financial 
budgets. And an ideal way to get 
started in hobby computers is with 
the 680, It, some extra memory ca- 
pacity and a companion terminal will 
permit you to process words and 
numbers and do chores your neigh- 
bor hasn't even dreamed ol. You 
could buy the 680 already wired and 
tested for $626, by the way, but why 
not get right down to the nitty-gritty? 
Build your own for S466 and get 
going with America's next great 
home appliance, * * * 
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flj 7/m BEAT INFLATION! 

/i. Cash /n on f/?e 

huge demand for 
X j smart engfoe repaid 

Work part time, full time 
; right at home - we help you 
\J every step of the way. 







In just u hfh>rl time, uni cum be 
lu join one L*f 4 hi: tasted growing tmttv 
irks in \nu-rkij . ..an industry where 
ipialilud mi'll urt nuking I rum SHHItl In 
|ii f hmjr,..,uiri I hat \ ju hi fiirl.th.ir. 
Purls, engines and armviriii add t'cn 
more lu the profits. 



E 9 ly.uiw tin ■i mull indudrv hits* 

Ei .in quukk. tin acute shortage of 
quail tied Small Knjtim Pnd CSvinnab lAi’.li 
throughout lilt 1 aiunlrv. In fail. ||\ wM 
unuhuul for u kekkJ nihuII engint 4 man In hi' 
thrn' [n four »eckv In hi nil in [hi- ■vurTiniLT 
und ;it IraM a »i+k In hi ml in [hi ninlrr, 
l\hcn >n*u i.i- 1 - how ntin) MTisdl engine* 
an in um u.«|y>, it's east in tin dr Mu mi 
why 1 1 u.ili tn'il nun command iudi high 
price* — a> much ^7,^1 for ;■ simple 
turn-up iti-H lakes lew ilimi tir hour! 



46-million small engines 
are in service lodayl 

Thai’s right— there art over forty-sis 
mil! inn 2 -cycle and 4-cyclc small t urines 
in service across, the U.S.A. I hat' 1 * ihc 
official count from l he Fngine Service 
Assn., and nets engines Lire being built nt 
it rate of one- mill ion per month] With 
folly accredited and approved Bckaw 
training. you can soon have I be skill and 
knowledge to make tup money servicing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn- 
mowers, tillers. edgers, power nikc*. 
garden I rue tors, chain sliWs, mini-hikes, 
go-curls. snowmobileK, generators, snow- 
blowers, pain! sprayers ... (he list is ah 
nuisi endless. 



No experience necessary. 

You don I have to be a L horn mechanic' 
or need prior experience. If you can read, 
you can master thus profitable trade right 
at home, in your sparel min. without iTlisS- 
Eng a single paycheck. Lessons Lire folly 
illustrated — so clear you can’t go wrong. 



Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 



You receive trade secrets 
and business plans 

We guide you every step of the way. 
including tested and proven insi rue lions 
on how to gel business, what to charge, 
how to gei free advertising, where to get 
supplies w hole snl c . ..all the "tricks of 
the trade",., all the inside fuels you need 
to assure success right from the start. 



Increased Income 

Tve had about 
H years experi- 
enec repairing 
smalt engines . . . 
but repairs wm 
only minor .. . wa- 
til t started the 
fielsiOv Course." 



waiter H Slot* 
Campbell. Calitornfl 



With our famous learn- by -doing' train- 
ing method, you gel pfUCliCM-E ■hands-on ' 
experience with specialized tools and: 
equipment that you’ll receive with your 
training plus a brand-new .1 HP engine— 
all yours to keep 1 

SEND FOR FREE FACTS! 

You risk nothing by tuirpling this trf- 
for its find out futw Belxaw traminft can 
give you the iUUs you need to increase 
your income in a higb-profil t recession- 
j proof business of your own. 

Just fill in and mail coupon below (nr 
send poMcu rcl'i to receiv e full information 
and details by return mail, DO IT TODAY! 

B ELS AW INSTITUTE OF 
SMALL ENGINE REPAIR 

SHF Field Bltfj Ksntu City. MO. Mr' 

There is NO obligation and 
NO SALESMAN Will Call-even! 



OELSAW INSTITUTE. 51 TF FIELD BUILDING ; 

KANSAS CITY. MISSOURI 64111 

LI YES, ple?$4£find mcttie FREE booklet that 

ci ves 1uN derails abnui stad 11151 my own bti sines: m Small 
tngine Repair. I understand ttw* is no obligation and that 
ria salesman will call. 
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Tills torn , 1 1 gin*. i / 
frsm 10 (jf jraifrc^n (mis 
in d p-iditibie Spamliitic 
□r fulltime business at 
■t'li' n>*-i FtUS C(rr^|«!|( 
dp tails sn pur lQ-Qjf 

NO RISK frill Offer! L -J 

Ace ndttta AHmS+f NiMrti' Ham* Sunty Cauncill 
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Btvdopfld, Marketeer for 
Cash/Royilty. 

Sales or licensing to Industry. 

"WO IDEA IS TOO SMALL"~ 

LAWRENCE PESKA ASSOCIATES 

500 Fifth Ave., Otpi P05 
Keif Yort HX 10036 

CALL TODAY 

(212)391-6350 

OHitii n uqhoul the U S A A Cjr.jN* 

Send For FREE booklet 
“How to Sateiuord^,. - 
Develop and 
Market Your 
Ideas to Industry. " 

(please punt] 
natn*-. 
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IT IIHIIS 1 IT CUTS] IT STRAIGHT! HS! 

WIRE FORMER it a simple, precision made, 
vise tie Id loo I of innutnflrabre uses Make 
your Dhvn peg board hdoks, damps, hlfl- 
diles. bracts, brackets, etc. any shape 
you wint. Forms in eyi of 3-16" inside 
diameter (just right for any nail, screw, or 

■ bolt up to that sireS. Even uses coat hanger 

■ wire. No pliers needed. WlflEfDRMER 
works with the pressure of one finger, 
Straightens wire if you make a mistake. 

Cuts wire where you went it, Forms any 
angfe, arc or circle. Rends right and left, 

Tool is case hardened, plated with plastic 
handle. Fits lit packet. Camplele instruc- 
tions, Illustrated brochure showing many 
things to make, 

SOLO only by mail money hack guar- 
antee. Seven dollar bills wilt get you one, | 

or send che : k or money a rder lor i usl St, 30 ■ 

U c pu y jniifHiijL’ .'i ii ,J LJiiirjfri, 

VtNKEMULDER IDOL CD.. Dept. PM 277 

| IDS! Sin iui n 4. 1. Grind flip ids, Kith A 3506 
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speakers in a large room, or multiple 
sets of speakers in different rooms 
around your house, you can use the 
money you saved on the preamp to 
buy a monster power amplifier. Ami 
if your needs change, you can re- 
place just one component, rather 
than the entire amplifying system. 

First pick your power 

The first steps in picking an 
amplifier are usually to decide how 
much power you need, decide what 
control facilities you want, see 
what'a available in your price range, 
then figure how many watts and 
controls you're willing to do without 
to come within your budget. With 
kits, of course, you won't have to 
trim your list quite so much because 
of the money you'll save by doing 
your own building. 

For moat people, power will be 
the only specification really worth 
considering. The other specs are 
pretty comparable among today’s kit 
amps. And though there are flight 
differences in sound betweeh them 
i Dyiutco'a Stereo 150, for exam pie, 
had noticeably tighter bass and 
slightly sharper treble than its 
older Stereo 120) , you’d have to lis- 
ten to several amplifiers a long time 
to really hear the difference. 

Since some audiophiles feet there 
is « noticeable difference between 
the sound of tube and translator 
amplifiers, Dynaco offers several 
power amplifiers that use lubes— 
their latest, in fact, is a tube model. 
Whether or not you hear that differ- 
ence, you might appreciate the tube 
amplifiers' greater tolerance for such 
elect) teat abuse aa shorted speaker 
lends. This makea tube amplifiers 
popular among public-add r ess-ay s- 
tem engineers and among audio- 
philes with children. 

Controls: whero to find Ihem 

Power amplifiers need no controls 
at all, but moat have on-off switches, 
quite a few have power-level meters 
(handy for checking channel balance 
and operation, but mainly to assuage 
your curiosity), and many have level 
controls for easier accommodation 
of & wide range of preamplifiers, 
or easy inter-channel balancing. 

More and more amplifiers now 
offer plug-in speaker connections. 
That's handy, especially with the 
heavier amps, because you can wire 
the connector before you slide the 
amplifier into position, while con- 
nect j on a are still easy to see and 
get at. The Heath 4 00- watt amp uses 
special plugs that can only be in- 
serted one way, to make sure your 

(Ploastt turn to flaerfl l€ Sf 

m 



Heath's ‘Module V; 
it’s more than 
just a preamp 

Heath's new AN-2016 “Modulus 1 ' is 
an unusual combinations A preamp 
with an AM-FM stereo tuner bul't 
in. Thai gives you Ihe convenience 
of having all your controls in one 
place while heaping your power 
amplifier tucked out of the way. It 
also, as with any preamp, lets you 
choose how much amplifier power 
you want. 

The AN-20 f 6, "Module I" in the 
new Heath series, is by far the most 
complex — and versatile — piece of 
gear we tea tod. After about £Q 
hours of construction time and 
1599.95, you'll have a preamp that 
can handle stereo records and 
four-channel tapes superbly and a 
diglial readout luner. The luner's 
FM section performs as well as al- 
most any FM tuner on ihe market, 
and Its AM section Is almost as 
good as most hl-fl FM tuners and a 
great deal better than any of the 
run-of-the-mill AM tunar sections 
now on the market. 

Control features include output 
level meters for all four channels, 
signal -strength and channel center 
tuning meters, front-panel tape- 
dubbing Jacks, and pushbuttons 
that light lo show which are acti- 
vated. And them's a relay that cuts 
the preamp's output when you turn 
the power on and off — this keeps 
amplified switch clicks Irom blow- 
ing out your speakers. 

As the name Imprios. the AN- 
2016 has modular construction. 
You can build end install additional 
modules whenever you need I hem., 
Module IV (539.95) is a noise-re- 
duction circuit for Dolby-encoded 
FM broadcasts. Module V ($79.95) 
is a demodulator for CD-4 discrete 
four-channel records, and Module 
VI (549.95} is a decoder for SO 
four-channel discs. Total building 
time for the AN- 20 IS and these 
three modulus la about 50 hours. 

Modules ll and III don't fli inside 
Ihe AN“20lGr Thsy're independent 
stereo amplifiers of 55 and 60 
watt*, respectively, per channel, 
whose front panels match that of 
the Module t. 
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LOOK AT ALL YOU GET! 



1,862 nuts, bolts, screws, and other fasteners * Heavy duty. all-steer 
cabinet 12' W. * 5 Vz D.rSH ■ 25 pre printect ID, labels • 51 individual 
compartments • 25 high impact plastic bins. 2 W x 5Vi"D. x tVi'H. 




MEAD STYLES INCLUDED 
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THREADS INCLUDED 

37 70 1 ft 
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Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need - nearl y 2.000 pieces - all in 

one, organized steel cabinet. 
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How you can have just the right nut, baft, screw, 
washer, or cotter pin al your lingertips.. .whatever 
the |ab! And lor an almost unbelievable low price!! 

With the NUT £ HDLI SHOP -a complete size 
range of jus! about every kind ol hardware you'll 
ever need. All organ lied in one all-steel* 25- 3 ray, 51 
hm cabinet Perfect for auto repair. Home projects 
and hobbies, efface maintenance. And industrial 
shop use. Great as a gift, too! 

Hu more Icrne- consuming trips to the hardware 



store. Nq more fess-than-professionaf looking repair 
jobs. No more searching through old coffee Cans ol 
fasteners. 

Order today! Send check, money order, or company 
purchase order lor jusl 524.35 (plus $3.30 shipping 
and handling], If you're not completely satisfied - if 
you re net truly am a red a I all you get— return it 
within 30 days for a lull refund No questions asked! 
And keep Ihe FREE $2.50 value wall chart for your 
(rouble? 
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S' IH 1.1 1 |db ErtT-,’ limt' 

Whai ihread types and 
Head mvIi'j dtv. ,i i,-a-i I 
53 It- Wh4< m ji* nu! and 
* rer-r'i hi u n ti 3 .1 [ u rp 

Marliiif" and lafl-ping" 
iiores id ifiul When la 

U SC wk il! k-rid o* H.nhiT 

insramly miia^'uicL stM 4 
Anil nnnh muLfi more 
Tp-u FRJE |usl Ipr lryin|[ 
Ihe Nul i 0oH Shoo' 
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Patch or panel 
your walls 
fast and easy. 




DAP Interior 
SpackMng Compound 

fills fine tine cracks and 
seep holes m plaster 
and dry wait Cornea 
ready -mixed so it's a 
snap lo apply Dries 
fast, sands to a leather 
edge and takes paint 
perfectly. 




DAP Panel and Dry Wall Adhesive 

saves you lime and work in paneling 
a room. Fastens paneling and 
wallboard to studding and furring 
faster, reduces need lor nailing. 

Sim pftf i e 5 pa r>el a I ig nine n t. 



Home 
fix-up^ 
a snap with 

DAP 

UAP isaifademarterDAP Inc 

PAP Infi .dcneral Clhccs Payton. Ohio 
Sgl»*Oiary of Plough. Inc 



AMPLIFIER KITS (Continued trom page 1<GG) 



speakers are in phase with one an- 
other. The Dyna and Sehober amps* 
on the other hand, use “double-ban- 
ana" jacks whose pluga epn be in- 
serted either way, so if you’ve wired 
a plug incorrectly, you can just 
reverse it in its socket to correct 
tho phasing. Those jacks are com- 
bined with binding posts that also 
take bare wires or spade lugs. And 
the Ace amplifier has spring-loaded 
terminals that lock onto bare wire 
ends. 

The Dynakit -100 has an addition- 
al! switch* for its “Dynagu&rd” cir- 
cuit that lets brief, high-power 
signals through but limits long, 
speaker-damaging on es, This control 
and circuit are omitted, though, 
from Dyna'a stripped Model 410. 

Preamps and integrated amplifiers 
have more elaborate controls. Make 
sure the one you get has enough 
inputs and tape monitor loops to 
handle all the other components you 
intend to hook up to it. 

Dy mien's preamplifiers have ex- 
ceptionally flexible inputs, including 
one which can be wired for a second 
turntable, a microphone or for a 
tape deck with no electronics of its 
own (though such decks are quite 
rare these days), Dyna’s PAT-3 
( $23!) 1 also has two tape-monitor 
loops and provision to control your 
power amplifier’s output, switching 
it to various speakers or to a head- 
phone jack in the PAT-5's panel. 

The Ace Model ZDP “zero-distor- 
tion" preamplifier has only selector 
and volume controls and a power 
switch — to eliminate distortion, it 
eliminates all circuits except the 
phono preamp stage. 

If you need higher output levels, 
you can wire in the amplication 
circuits that turn the Ace into a 
Model BSP; they're included in the 
kit, so you can wire it either way. 

How kit companies compare 

All it takes to build an amplifier 
kit is a little manual dexterity and 
patience. But some kits are trickier 
than others (power amplifiers are 
easiest!, so take your time. And 
there are differences between the 
ways each company designs kits, as 
well as in tho number of kits they 
offer. 

* Ace Audio (447 Elwood Rd. f East 
Northport, N.Y. 11731 1 provides 
minima] instructions. On the pro- 
amplifier kit, for example, you’re 
told how to install components on 
half the board, then just told that 
the other half La wired the same 
way. But there's so little wiring in 
an Ace kit that neither the pre- 
amplifier nor the 35-watt-per-chan- 



nel stereo power amp ($130) should 
take long or he hard to build, 

■ Dynaco (Box 33, Blackwood!, N.J. 
03012) offers mure complete, step- 
by-step instructions, and builds most 
of the printed-drcuit boards for 
you. That makes DynakUa about the 
fastest and easiest to build* 

Dyna off era two transistor pre- 
amps one tube-type preamp, a 30x2- 
watt stereo integrated amp, and 
10 power amps: monophonic tube 
amplifiers of 30 and 100 watts, solid- 
state stereo amplifiers of 20, 40, 00. 
75, 150 and 200 watts per channel, 
and a 4-channel, 7 0x4 -watt amp (the 
1 50x2- watt amp can be converted 
into this). 

■ Heath (Benton Harbor, Mich. 
40022) goes overboard in its in- 
struction manuals to make sure that 
anyone, even pet) pie with absolutely 
no training in electronics, can build 
one of their kits anti have it work. 
There are drawings to go with each 
step and complete troubleshooting 
guides if you encounter difficulties. 
Heath evert provides solder. 

Heath currently offers a stereo 
preamp ($130) the "'Module I" 
tuner preamp combination (see 
page 16b K stereo-integrated amps 
of 15, 35 and 70 watts per channel, 
four-channel amps of 15 and 35 
watts per channel, and a 3 Vi -watt 
monophonic integrated amp. Their 
stereo power amplifiers offer 35, 60 
and 200 watt*? per channel* 

■ Sehober Organ Corp. (413 West 
61 £t. f New York, N.Y, 10623) de- 
signed its amplifiers for use with 
electronic organs, so they're solidly 
built to withstand abuse. Their 
manuals, too, are designed for the 
builders of their organ kits, who 
are often more interested in music 
than in electronics, so the kits aren't 
hard to build, 

Schober makes two amplifiers' a 
70-watt monophonic model ($176) 
and a 70-watt- per-channel stereo 
model ($240), 

® Southwest Technical Products or 

SWTP (£10 West Rhapsody, San 
Antonio, Tex. 7821G) designs kitu 
and writes manuals fur the experi- 
enced kit. builder. If you've never 
built a kit, you may have to read 
each instruction a few times to get 
the point; but you can probably get 
the kit built if you're witling to 
take the time, 

SWTP kits are exceptionally low- 
priced 1 $75 for a stereo preamp, 
$41 for a 15x20 and $70 for a 25x2- 
w-att stereo amp, $78 for a GO -watt 
mono and $155 for a 250-watt mono 
amp), and their circuits are well- 
designed, But the low price shows 
in the hardware used. + * A 
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The Complete Handbook of 
Locks and Locksmithing 

TIM Omd-flSW Iftd ixlietete*y tbmprehtnsh* voiune Is a Ct 
tjiW iMk-byloeh course m the crtfE dl todumittwg ll's wrrtftn 
nvrci* ty ter bMifintfs. antf 4 texhif srOu f*P by Hep an Pi? 
skitod pfKbcai lmmv-htw or 1 h| pgtesmonal totksmilh t Start* 
wim ft* Haws, and H CWfre iha whole raid of tocks'niminc. Irom 
V* slmptesr W (he n«phl»BcJlefl Pilgri-sKurrfy qrotelmn fc- 
VHXS. Vuu Kirn hCw to ClH keys, HOT H hKh Ct>6fr. 'tuw to 

enabrkfyr. ho* r.a « tract broken Keys Into to ciange bck cam 
tn'iilHjr.i. ho* to reoiir lock m« hjms ts . how 10 conoart evirvifiy 
kxht to more proliellva mes. and how to Open locks even hnw lo 
itrl your own kjcismfltoflg business This mltrejtmg mKiti! or. 
Wt Mfy tend 1 er tocK n curnm w^-from the ins>* col There is 
ptttCIl. riiSy-tD-usi mbrmJtHMi Oh fflinfriitfiffi lock-. lew 
Beks vendurgi irsathlr* tocks. dteMteibW tocks. cylinder Hacks. 
iLAcnwh* locU |i 4 ndWn. four. Iruhk. fllove oompartmeni. gas. 
lufth wdm locks. fwdtot**, and many man* other*. Even il 
you yp ntrti SMh the mti# pi i teck Dele*, tou umn i.ilk 
fcdBmk win show you *HJw lo ifpi'f. firrita and iMlrfl m*l iOaJ 
any l«k you II BW epira icross 1 You'll learn how eteiy tcmpoiMni 
wts — every spiftfl. every ward every pi. every wy plus Hi the 
p-puen. relwMt tocksmUhti'g Ck hn>quis lht pros use. 



fi r mi. here s in uay-to-undtritend 9 u'iteteDh ’h»t sliows the 
rank beguw npe m u nUkr lockymithtng 
Inined ncJurndh There are Domplele ihUrucImns on how lo use 
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I ft us send ycnl Hus prjict kill new (mu'-and- 
i mrwy soviii^ brink a* purl of tin unusual n(- 
fer ti\ a Trial Membership ml l»u -Tu Hnc>k Club 
Whatever your interest :«nd needs— lw it 
h nm- bu 1 1 ilinti /reiiUKle linn. I m mini e- tun I Eli 1 1 u / 
fL'pair, ears, cknrruiks. nppliiiru'e mt\ k-iuk. 
fth-rnv sstviiifi, hiiusi . 1 Hiring, binds. Liiu iirnnwe r 
arid engine repair, tii-li. nit iti ire Ki U-y, i^mi (lert 
imj;, te dmoliitiv , upholstering, ciinei-rle/ 
reiiisom v, nviaiiaii. plumbs nr. photograph* . 
hubbies, luclksmi thing, ss iKadwdiirhua^,, et< 
v (jit ll fmtl How-To Honk Club ulti-rs prnrtical. 
quality iMJirks Etui >nu can put iinmnu'diaU' use 
n rid l Henri it Ihurks Itifil will help ynu ninvusc 
kiuir kntmv-hniv, s:iKe vou minify , and make 
y i mi If isu rr hour s m«rr rn n i yt)lr 

This fxlrnordtnoi'y til tr r is inirruted m 
pnivMnynu ihrinj^ti v«ur owrifVfuripniLf , thnl 
chfse vet s real EidvanluKes, run Im 1 tmirs Ehnl 
■l r.s fxiSKibk 1 lik keep up with the liEeruliirr 
puhlishH in ynur areas of inirrcsi. .iriri \n sjn f 
substantially while mi domK As purl ol ynur 
Truil Membership. vuUneed purfhiise ; ^ Il-u as 



e. key rtiaChine r.. lockoitki. eurjcliss ,.H r 1 N IkHs c‘ r'a* 
to truly untftncarid todu. you rsaliy fun* lo ' OBl«isitle'' (thtoi 
mi there are aver 20 Q tultway and explored vww drawingit and 
^HtoaripihE n hciip you da |U 3 l that These ceir. rhvtahnq views 
show you eucriv how spec hit locks work . and ieKlfy wtwl you rune 
K do to serwcn and mahMiin Ifwm Tiom sinple warded lodes to in 
troto ofl’nainilicn luclu all llto ■ jiiraocns and dal a you wed w 
hut. 

Tto de tailed Chaplin oc ItymO Jhow vtKi how lb mike any key 
ter any lock. P*tcot. flip hy^Wp «hjhntctians Mil you new to cur 
toys by hand, fww to ituat m Imimmteni. haw lb ' read locks, 
and Mh# Id *clpHir key Cadi* The aolhpr aratuity explains i'l ftk 
prfltessioriil itylnp todiftguet, and all ihw m-toaj of in* Inoa lhal q<i 
teonowtJi 11*111 

rhtet'e men a thorDugh iniftnwtcF nne ol the masl import am 
tedcunelrng {kills ol iH^bpeninq. locks Ueir uqEruCltons *huw 
you. how to ooen m kinds or tecU^I he rasv Ohl* and lhe hed cnii 
TOv mm wtilch pell la use. wfierp 10 a paly pressure, what lo lock 
ter, how lo ' te*T the nmetera Thprp's even t when Chaplr on 
Hntrvncy irflry prcciduri s that locksmiths w* when aickirte Uilv 
Tou pet practical imarmalicn on home serves like msiallmg 
tecld. ripEiHtlng tecking nuchan ™. clung -ng lock hand*, aterict' 
■rq broken keys and ittefing lock aombxiitiOiW Tcu leam haw lo 
UOubteStoB everyday hcm*. lhop. dnd Oiiti teek problems. 
h*n s plenty ol supptemsmiry inaD'rtUtten. loe — “e t gkiswy 
teal iSHInes ill Ihe paotaitofiJl kJdcJiflilhmg Iwm-. in Appendu that 
Wts you hew 10 vinci t flood tech and a CMpler on ucksuinhing 
ar4 the saw then i an entu* section Thai shows you how HWvi 
your owp luculiv* tecksmittiing bixiorsS— in PsCding t ide mu le d 
by M high Urndird* ot times and Eeivnr to toe comimmiry 

MlMNr 1 yon re an nuleoi kiclumitri wna warns id go cru- 
teM«nal, or a hudpel minded hoinebwntr who Mohs to repair your 
own locks or mike yoor home. tar. &ir« V store more seewe. 
r, tha Comptel* Handbook d icdd »nd t,oetamliiinq‘ has every. 
Thing you need lb do ih* *6 fiflhl easy -to read mih damns, eom- 
pkrtl . proles* onfl intornutidr* and dear * I* Hhvp illiistiaTiurtv - 59 ? 
(3ps KWihul Hi/SboiriCl fubinh*r‘jLiilPriciijSlP!l 5 . 
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f* $ ! Li h is yours lor rxwy | pun poWap end handi 
mgl erth y«ur Tr*l Msmbeiship * Tou *te •etem toy 
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mcA The tetectkjn. * holhPig n wd * seni io you 
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envelope ; 1 provided and (shun n io ns by Ihe darte 
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r*cG buy only tour adddicnal momiwy Klectiom » 
liter nates durmg toi n* a 1 Z imutns You may ciwei yOm 
Merrte iship any ImW liter you purchase llWW touf 

pgpka • Al boolA— fnduding l** tort o*icl cry Oltei- 
are lu*y ntofjubte ifler 1 & days d you re not ctenpliWy 
uteiind • Ml books ait chfud al tew Urin»< puces 
pk* i smai postage ind hiCAnfl charge * CeteliMei 
haw H you cunliiiu* aha lh 4 Truil Membership, you mil 
earn 1 Dividend Genrlteaii tor every book you further* 
T 1 -w# Cerlilicalts plus {Hyntert bl ihe temruJ w d 
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that saves you 
25% to 75% on 
a wide selection 
of how-to books 
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HOW-TO HOOK aim 

P Q BciS 

Hug Ridge Sumniii. Pa , 172U 
Please open my Trial Membtnhip lit HOW-TO 
BOOK CLUB in a tend my 39 2- page Uck* 
sntiHtlnp Library. Invoicing me tor only 29t p\ w 
dipping. II not delighlftO, I may return the book 
within 10 days and own nolhing, and hive my 
Trial Mimtentilp cine* lied. I igm to 
purchase >1 leait tour additional book! during 
toe reit M month), after which I may cancel my 
Membership at any time. 
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It’s a plane, it’s a glider . . . 
it’s both! 



by Sheldon M. Gallager 




A 8 sailboat owners have long 
known, it doesn't hurt to have 
a little auxiliary engine power to 
get you home if the wind quits, or 
a storm blows up, Now many glider 
enthusiasts are coming to the same 
conclusion — a little booster on the 
back can be a big help. Shown here 
are a new breed of self-powered sail- 
planes — ''motorgliders” as the clever 
hybrids are called. Even hsing gliders 
are taking on power — a factor said 
to greatly reduce the ha sards of air 
surfing. And there's good news for 
do-it-yourselfers: You can build 

some designs from plans or kits. 

Why power? Because engine- 
equipped sailplanes can take off 
under their own power, you don't 
need a tow plane to get airborne — 
often costly or not readily available. 
You just start your engine and 
you're off. If you run out of ther- 
mals to ride on P you can restart the 
engine, climb to soaring altitude, cut 
power and glide freely. If you stray 
a bit too far from home or encounter 
a sudden squall, you can switch back 
to power and return quickly. 

Power vs. free High! 

Does auxiliary power compromise 
the sport of free-flight soaring? 
Some sailplane purists may not 
agree, but those who have tried it 
say no — they like the greater free- 
dom, range and safety that power 
assist affords. First, added engine 
weight is minima] — not enough to 
affeut glider performance. .Many uae 
small garden-tractor or snowmobile 
engines weighing as little as 12 
pounds (a favorite choice Is the tiny 
12-hp, 12-pound McCulloch 101 
power plant) , Second, auxiliary pow- 



This long-wing beauty started out as con- 
ventional unpewersd sailplane, but de- 
signer Vern Oldershaw decided Id odd 
auxiliary power lor sell- launch takeoffs 
and long-range soaring, Ingenious re- 
tractable prop (lower photos amove) folds 



into fuselage well for I roe flight to olimi- 
naie drag, can be raised or lowered dur- 
ing flight, is automatically self-aligning to 
fit m well. Engine is 30-hp Yamaha; wing- 
span, 55 feet; overall length. 23- feet; 
speed. 125 mph; climb rata, 4 (JO fpm. 




No Jumping oM c litis with Ihis self-powered hang glider, Just tech power plant (right), Engine can be Stopped in midair for 

siart ihe engine, lake a lew steps end you're airborne (comer). free flight, then receded at any time to gain altitude or get 

Craft Is standard Icarus II brwinger titled with 12-hp MeCut- safely home. Complete kit, including engine, is about $1300, 
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One of the most important 
tools you’ll ever buy. 
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Why? Because MASTER SHOP 
GUIDE lays out everything you 
need to know, graphically and 
ready-to-use. 

What? All about nails, screws „ 
bolts, wall fasteners, drills, abra- 
sives, lumber, plywood, gypsum, 
adhesives, paneling, shop math, 
stair construction, masonry, wood 
.finishing, plumbing, pipe fittings, 
electrical work, gutters, concrete, 
remodeling measurements plus a 
built-in ruler, protractor* 45 tri- 



angle and compass. You’ll use it in 
every job you tackle. 

HOW? Twelve hang-up, stand up 
boards. 24 surfaces of laminated- 
to-last wipe-clean plastic. 56 
charts. The fundamental work- 
shop reference took 
Who? Chances are, your "shop- 
vs rise*’ neighbor already has one. 
Nearly two hundred thousand sets 
have already been purchased by 
Popular Mechanics readers and 
shop enthusiasts. 



W hen? Right away/ Y ou can get 
your set in a few days by mailing; 
this coupon along with your check 
or money order for $4.95 plus 50^ 
shipping. 




PM Metier Shop Guide, Dtpl FM2 it 
Bux 1014, 

Hew Yort. N. Y, lt>0iy 



PLratV send mrtr Wtlii of PcptlUf 

MASTER SHOP GUIDE. I enclose J4.S5 plut SOf 
for each set ordlftd. 



Hams 



Addfrll 




FERRUAHY 197 ? 



171 



er is used only for aelf-Uunch take- 
offs and climbing when adverse 
weather conditions rule out conven- 
tional soaring techniques. Speeds 
under power approach or exceed 
100 mph, with climb rates of 30G 
to 500 feet per minute tfpm). Glide 
ratios in free Right range up to a 
respectable 27 to I^hs good as for 
many unpowered sailplanes. 

Here's a rundown on what’s avail- 
able where and for how much: 

■ Towered Icarus II hang glider 
developed by John Moody. Infor- 
mation package is $5; complete kit 
with engine, about $1300. Ultralight 
Flying Machines of Wisconsin, Bos 
21 807, Milwaukee, Wis. 53221. 

■ Catto Aircraft* also offering 
powered hang gliders. Box 16 19, 
Cupertino, Calif. 35014. 



• M a rnkc- Monarch. Plans are 
from Jim Marake, 130 Crestwood 
Dr,. Michigan City, fnd„ 46360, 

■ American Eaglet. Complete kit 
about $2000, Am Eagle Corp., 841 
Winslow Court. Muskegon, Mich. 
49441, 

■ Oldershaw. Marketing plans not 

yet certain. Information from Vern 
Oldershaw, 2508 Talisman Dr., Bak- 
ersfield, Calif. 93304. + * * 

Flying wing at right has vertical tin and 
rudder but mi horizontal tail — elevator 
panels are in wing along wrth ailerons. 
Pilot sils in pod slung under wing, using 
overhead control stick, Engine is 12-hp 
McCulloch mounted in rear of pod with 
pusher prop. Called Monarch, fiberglass 
crafl takes off nn SO feet climbs 500 
Ipm. has 70-mph top speed. Wingspan is 
39 feet; length. 11 Vi? feet. Plans are $60. 






Trim little speedster at left can hit 

tOO mpn under power, yet has a 
remarkably high glide ratio d 27 (o 
1 in free (light — as good as 
many commercial non- powered 
sailplanes. Like the Monarch 
above, it has a 12-hp engine 
mounted in roar of cockpll pod. 
Unique spring-loaded prop blades 
(shown being held open below) 
fold when power is cut to reduce 
drag. Centrifugal force opens blades 
under power. Called American 
Eaglet, craft comes as kit lor S1995. 



Biggest molorgllder now flying 
is this experimental Japanese 
two- sea ter destined to go into 
commercial production later. 
Built by Japan Aircraft Mlg 
Co., Lid. of Yokohama, n has 
a 63- hp Kawasaki three- 
cylinder motorcycle engine. 
Prop is shrouded In circular 
housing under tali boom (be- 
low) to provide due ted- Tan 
effect for maximum thrust. Air- 
intake steis (far right) operate 
like Venetian blind, opening for 
powered 1 light, closing for 
free flighl to avoid drag. Top 
Speed Is 166 mph; stall speed 
with flaps, 40. Wingspan is 59 
feat: length, 26: clrmb rate, 
390 Ipm; glide ratio. 30 to 1. 
Sale price not yet dctorm.nod. 
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9 How you can rent a wreck 

■ Isaac Asimov on how 
the world may end 

9 Underground houses: 
a new way to live 

9 Special section tor 
outdoor RV action 

* Owners report or 
their electric cars 

■ 12 pages on starting gardens 
and clipping Jawns 
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Cost 
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AMAZING & HARD TO-FIND SCIENCE BUYS! 

ALTERNATE ENERGY • SPACE AGE • HOBBIES 



I 

I 




N€W WIDE FIELD TELESCOPE 

En.&r (kaieil, bri(tit»i irwit 

spectacular n.ne angle vivat «t 
aim, imn, comm* with «vr 
uniauc. dlf-tl-llU pnitabl* 

AW , Ii4 hEMlDniae ntflsctor. 

Only 1 T, 10 lb. I Tato it anMdrtr*- 
No. »UIH_$149.95 Ppd. 

There l« rro oUtor laKittp* tlHa It. 

SAVE S0%t B x 20 MONOCULAR 

Top quality Spy Sc^pe, * (30 
ralut rww (lLSS! Special pjr- a 

chase saves you Wk. llitTn 
Esalad optics; 393 H. fiald nf 
riaw Only 2 — stores in 

pxhet, purse, glnt ben. 

Kd. ISSftH $t4.9S Ppd. 




NASA-CHOSEN FOR APOLLO/SOYUZ 

lha As-bon-iull ut*d this super 
20H&0 binocular (mortili ed;- tu 
-aifw |arih! Bi( £9 nun objecti^ 
kn«S: ]T3-tl field nit view at 
EQQ0 yds. fteiaUva briglitnati, 

90. FulSy cnated Oplxt, moie! 
f9' V »fl’V: 47. ft OI) 

No. 1555H .Sfl9.9S Ppd. 



n 




GIANT MAGNET, LITTLE PRICEI 

Tie a Imp io our uver-L'M) id -u!r 

CfrjmiE ni.ig. tl anJ h^u I U|v 
treasure Irani llte ui 4 ceram- c 
[ftfifnets, in senes, befoein 
st»l pUbi. A 1-lft. "(lanl"! 
tl ft 1* ^ 4W1 L *- 

Ppd. 

GUILD A WORKING 
STEAM ENGINE 

barf M l i" ht repi ina ul 5:ngie 
Ae1m| Eneine can power urnclar 
Ht flSHmhliH. runs m ttf wa- 
|p: ypv tqfttrql spud, make 
whislhf blPn. M jI ; supervismn 
3 Ei pads. 

No. 72.MJH ,.i27.5D Ppd. 

SUPER POWER FOH ANY AM RADIO 

Antanna assxt has uyiicfl in 
slattern UMO mil*s cf(P IMc 
wires, dips, tinunrsirg Spfifi 
state — « ePec., baits., lubes. 

No- T3.imH J19-S5 Ppd- 
ULTH* &EUCT.A.TZNNA 
Mo. ?i, 147H ta*.96 
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COMPLETE AND MAIL COUPON NOW 
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Send me the fallQWFb!: 
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Stock No, 
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Price Et. 



4500 UNUSUAL flARGAlNS 
m HOBBYISTS. 
SCHOOL? tNDUSIfiY 



EDMUND SCIENTIFIC CO 

300 E d ¥€Q rp Bldg. 

Bam n ft cm N.J. 0WO7 
Ar»rfa> G»ilft)i! 
$atnct > Gpittf • HWf warr 



□ SfNDFREE 
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Charge nty □ Arnp<an, Erp 
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NOW! Your home workshop 
can pay off 

BIG... 

This one 
power-fed tool 
saws, planes 
& molds in one 
fast operation. 




only mi Belsaw 



WILL... 



Mold a r 



RIP Power-feed 



flip Saw 




PLANE 



separately . 
fir All fn On* Operation,.. 

- a real money-maker for you! 



your own «««• 

BUSINESS right at ttamei 

Men ancf ^omeri everywhere are using Ihis 
law-co&t powerleed machine r& start 
build their own new businesses .. .and 
YOU can dfl I he same. Supply lumber 
yards, contractors and carpenters in 
your area with door and window trim 
..base shoe... bed mold 1 ,., cove and 
qu lifter round ... ALL of their trrm. You 
can sell picture frame lo lumber yards, "pa ini 
stores , depa rlment stores . . and direc t to u sers 
Read what these Bel saw owners say! 

'Twj twrn i p-arj* mai 4. J . ffjri ar-d Km rilueC Ihp 

hii rampij mr JGQfflJO -n eleven r eari inth the anl r 
*"|»ikc being ST SO- For the mill a! cost, it's, the Ue^f itwesl 
ment I met nufc " 

Rdbol S]*ycr RosebL'i -Oiejoii 

lft‘i ni; |)ip^ l-jr itS-Hf nakmg owney Out fll 

•jj>eid-, ll 1 $ a WHJ Wnrll !ii. 1 : mKhiM J-'id I CfllSteii 't J Ihnir 
Ihai: I feJ-llif riorelfd 1 ar the price It duel tvelflli n|j jqj 

U|ll Will" 

Siep-tim ScFrjIU frangt-Hitle. Penni 

"I bauglvi j. t alrh wainiri i 'i Itw rwig*. ibi! alter planiM 
-t on 1 t« tie^an 1 1-Kir'ri I sawf) erewEfc n^ivu la say far 
lwo-thi'ds the can cl iw Pl.iarr h rti I f| -dws a uaad i-sb 
H tl u.ra -SanrjIieU. Ohio 

'1 ir«i luifliluiif, gttntfalhn Clock* an6 mjn) «tder 
|hmjs Uf Efiia^f does mce hink and I cooltfn t 9® my |Cb 
wirhgul it I r«|J r like it 

W ** Rotni’iton- Hal Rack, llllingi* 

iiid 1m» mu well Una* n uttbanly , 

"I rK-jmmenij |tie HeJiaw Jb» Ihr mg*! ii^flgl 5 -hpp f «4 any 
crilltiTiM cwld own we u&e one nery diy un (he Wm ntnch 
it^dr I »hgp couldn '( gel a long wif hctit i|, r ' 

Ji> Headeri. Editor 

Wartime* Mi(mne 




Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 



The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery, [t 
turns out profitable precision molding, 
trim, flooring* furniture. ..in all 
papular patterns. Rips, planes, molds 
separately .. .or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops* lumber 
yards, contractors and carpenters. 

No previous experience necessary 
Never before has there been a 
three-way, heavy-duty woodworker 
that docs so many jabs for so little 
cost. Saws to width, pianos to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple tq 
operate even beginners can use it! 

Let Belsaw prove 

YOU can do it, too! 

Try it in YOUR Shopman our 

30-PAY FREE TRIAL 

jVo Obligation and j Vo Salesman Will Call . 

RUSH COUPON iflWw ™ 6LS tCK 
TODAY! 



BU?F Find fililf 
Kinsai City, Ho. B4 lit 



BELSAW POWER TOOLS 

g07f Field Bldg.., Kansas. City, He 



64311 



Pkaw sl*ik( me complete facts aboul 
PLANBA- MULDER- SAW and 
iJHdiL» i'MJ-diy tn#l offer. 

I understand there is no obligation and that 
no SHiCim an will call 



Name 



K 



Address 

City 



if 

V 



Statu 



Ziu 



eeib ^ : -b c?::j C7 -- 1 <•• ■ i tl 



HINTS 



FROM READERS 



Cable si ripper 




Make a cable stripper from a clothes- 
pin and a single-edge injector blade. 
Remove the clothespin spring and 
cut n 1 l 4 -in. slot in one jaw. Glue the 
blade in the nlot. cutting edge inward, 
and reassemble. Rotate the clothespin 
to cut the cable. — Mat Calkin 



Miniature snares 




Hold small parts in otherwise initc- 
ceftsihle places with miniature snares 
made from brass tubing and braided 
fishing line . — Ken S alter 



Handy welder handle 




Improve the portability of your 
welder or other bulky equipment by 
bolting a lawnmower handle to the 
machine .- — Dare Robinson 
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Bring your car 
stereo or mobile CB 
home with this 
12 -v. power supply 



by William D. Goldberg 

PM phQlOk Madtfifte Si^r 

Y ou can get double duty from your car's CB or stereo 
by playing it indonrs; and it's .‘Uifer from theft in 
your living room than in your driveway, AH it Lakes is 
a simple power supply like this one to turn your honieV 
120- volt w.c. into a 12- volt d,c. s-upply that your car's 
electrical and electronic accessories cun use. And you 
can build it for about $20. 

t’nn Hi rue Lion in simple; Lay out all components In 
you i - cabinet approximately ns shown a I right. Minor 
changes, may have to lie made if you use a different 
cabinet or components, but parts layout is md critical i 
l "sing your components us templates, drill all mounting 
holes. To make the rectangular cutout for the screw 
terminal panel, drill u hole about inch in diameter, 
mark the rectangle around the hole, l hen file out the 
.square i you can also use a nibbling tool nr keyhole saw \ . 

lie fore mounting the transformer, you must identify 
Us leads: The two black wires are the primary leads, 
and t he two red wires and one ye iow wire are the 
secondary leads. The yellow wire ls a center tup from 

I'FJ'gasi' fur rr m pfffj' r?6j 



Easy to build and inexpensive, this 
power supply delivers 2 amps, ol well- 
filtered tic. lo drive your car s CB or 
stereo tape unit from a i£Q-vo!( a.c,. line, 




fEBflUAFiy 1^7? 



ITS 





Create a 
Family Treasure 

ftuild tino of injr exquisite 

^NindfiuUs-r chifkiv Uri-tiU- a 

real cunvershthn piece- and 
lumily lK‘ir]o«m Kitu nix’ 
Red-i- Kui. easy-ta-huiLd , 
H' ni i.- hksc* rnHIoct Of solid : P 
in, katn dried mahogany, 
therrv or wnlnut, Tubular 
bell nr Westminster rod 
chimes. Spun brass Goddess 
Diana Lyre nr Lady Floren- 
tine pendulums. Send S 
for set of three plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plus t'aH color 
descriptive literature, and 
spec i fie ntionH on all kits 
and movements , Est 1 9 3 G 
KUEMFEL CHIME CLOCK 
WORKS & STUDIO, 211 95 
Min net on kji HJ vd- . PM -72 
Excelsior, MM 55331, 




New 

fachus to any K " of 54^ 
drill molar Patterned alter oil 
drilling rotary bit. WHIRL- A WAV 
with its hotdened si eel pointed 
ling diack. does away with the long, 
hard.lnborl-Qiialask of sanding, grind- 
inp and chipping away rust, palm, and 
other on wanted matorlala, sa ye a 
boura Loaves surface dJohn, ready lor 
treatment Eesytooao Safety guard pro- 
lecta, makes If safe to operate LigrtU 
weight — weighs Only fi n lu 
i ib Complete satis- 



faction or money back, $22.50 pptJ, 

RICHARD DE VANCE CO.-Dopi, PM 
P,O r Box A3B77 Chicago,. tL 60690^ 




0,000 

NAME BRAND 



Buy diistl frqmi u s. General's caiilftE anil 
enjoy ''insider's Coni idem liar prices on hand 
Iwli, power tools, automotive indy minors, 
handyman supplies 000 nationally advertised 
name brand items at rock bollom prices. Save on 
alt the famous rames you know and trust — 
Stanley, VY-ss, Disston, Sk-I, Kennedy, luHtm, 
Sockweli, Slid! £ Decker, plus many, miry more, 

Thousands ol srtious minded craflsmfin, 
mechanics, homeowners and hobbyists each send 
us Si. DU fust io get Ibis bn 204 page Calais of 
fd-’i labile buys on brand name tools, hardware, 
and accessories 

Our bargains are too great and out prices 
luu low for us io give away this big catalog lo 
people who iren'l really interesled So we ask 
loi 11 simply lo discourage curiosity seekers. 

Bui the way we look al m. the catalog is 
Id AL L if l reel Vau gel a (I Cash Certificate with 
your catalog Spend the Certificate just like 
money with your first order, Qr il you're not 
100% satisfied with the catalog, send the Cer 
Tit ic a l e back to us and we'll relund your dollar 
{you keep the catalog.) 

As an ulta “thank you" lor acting now. 
you'll also receive with your lirst order- no mat 
l«r how small -a 10 ‘piece High Test Steel grill 
Brt Set (worth about $3.00} absolutely FREE 
U5. General Supply Cum ,. ]EK) General Place, 
Depl.57, Jericho, N.Y. 1 1753. 



Ai|drt« 



PiDGID 



U-S. General? 



Sam* low prices for you-- 
no minimum order required! 



U S. Gera 1*1 buppJ, CaaptiiiKm 
10 D Central flair Oi-pt . 7 
Jp-i ■ rJia h V 

I rnckii* SI Alette UMd pour new J04 f j(f lull? itlui 
lr»F«l Lqi 1 iltnii*: lui.ii £ Hardwji* CjIiIi.j- irttiudr 

j L i- 1 1- 1 1 1 c a I *■ wnrrh, H DU on m, fir it pui;f »<,# If 1 am 
■101 L0b*n UliHna wilh l*r CjUla*, % I .,il lr 
' mmftfijlcly rtPuitdtd 

■jPrrnIJ 

Ni*n* 



or Jrufiyiduati ind caTipaniei Hrrt'n 
partial 111! □! limn Irani wit 1S7S- 1$?E Cuilamer lisl 



* Bell Tlliphan* ■ Bathichrm Steel * Kndak 

* General Electric * General Mul-or i COfp 1 ITT 
■ Goodyear * lIM * L,i.>h T rd Elrclronka Cflip, 

* NBC * BC* * Rockwell International * NCR 

* M|(nivt-i | Splvanie * P. E. Dupont 



pffDtn 



lcciptbic.ii r itn f s ome n*!. ;urn« cce* 
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12-V. POWER SUPPLY 

(Continual from pspa I 7j| 

the secondary winding; you. won't 
need it, so cut off this wire. 

Mount the transformer* the switch 
and all terminal strips first. The 
bridge rectifier (CRl) Is mounted 
on a five-terminal atrip attached to 
the dia^i a just behind the front 
panel — you can just wee it, a fiat 
black box between the pilot light 
and fuse j ei the interior-view photo. 
Mount it horizontally, wired accord- 
ing to the schematic; be aura not to 
wire it to the center, grounded ter- 
minal of the atrip. When soldering 
the rectifier's leads, he sure to chimp 
a heat wink (pliers or tweezers will 
do) to the lends, and don't use a 
soldering iron that's rated more than 
;io watts. 



SI FI II 




"RESISTOR BUILT INTO LAMP ASSEMBLY 

PARTS LUST 

Cl— Soofl-mf, 35 -M. GlaclfQlyne Cflpfltitor (Ra- 
di* Shuck 273-1 03D} 

C3— ltkie-mr 3S-V. >91 eel rolyl Ic capncilor (Ra- 
dto snack S?£- to-1 ok 

HI (Rtp, fllb, flit)- 1 -Otim, 10-w juiuylmit 
fSMRtdib Shack 271-131] 

71—1 20»v. prl , 1 2 6-v *ac., 3- amp Irani fa rmap 
(Radio Shack *73-1611) 

CRl— 5C Fh i V . 6-amp. brldflij rurcl'ifier (Rad * 
Shack 2700146) 

PLf— 120 V P60a lump Ifiadi® Shuck 273-7*0 

St — S.P g T. lic-v., 3-amp iwltch (Radio 
Shack 2T5-6Q2) 

ST1' — 3crow terminals ffiadio Shack 274-(iS3 
or JT4-315) 

FI— “3-cmp., I2c-v. rust: and losa hnldST (Ft:idm 
Shack tJG-1276; 270^364) 

TS1. T S2, TS3, T84. TSi — T arm Inal slnpa 
(Radio Shack ?74-saaj 

Cabinet — 3 k 5 *S (ftadip Shack 27D-253) 
Llflo cord, hookup wire, lubber gr&ih- 
rniir, bOlfs. notH and w*iahnr$ 



ReHistor R.J is nctuoMy composed 
of three separate resistorK, con- 
nected in series. Each Is a 1-ohm, 
1 Cl-watt type, for a total of 3 ohnrin 
and 30 watts. 

When installing capacitors Cl and 
C2, he sure to follow proper polari* 
ty, Incorrect polarity will cause the 
circuit to malfunction and will ruin 
the capacitors. Again, do not list- thr 
grounded! center terminals of the 
terminal strips. 

The circuit is simple; The trans- 
former steps your 1*20- volt a,c. line 
power down to ]2,l> volts. The bridge 
rectifier then converts this to pulsat- 
ing (U, Capacitors Cl and C2 and 
resistor Rl filler out the pulsations 
to minimize problems of hum or 
buzz, Output is 12 volts d,c< 
fit 2 amps, continuous, S amps, 
maximum. + * * 








Car insurance: 

How your rates are set 



You might be able to save some 
money once you understand the system* 



by Robert Clayton 

A great many people are in the 
dark aa to what auto insurance 
33 al] about. How are insurance 
premiums established? Why are 
they gflibE up? Can they be kept 
down? What do all those words in 
the policy mean? 

Let's aniline you need auto insur- 
ance and head far your local inde- 
pendent agent— a businessman who 
represents up to 20 different insur- 
ance companies. The first, most basic 
question he will have in determining 
which company is best for you la 
what type of coverage you want or 
need — and what amount. Here are 
the types of coverages: 

Liability coverage 

An automobile in operation can 
cause injury, Because this ran hap- 
pen any time you get behind the 
wheel of your car, liability insurance 
is the most important type of auto 
insurance you can carry. It protects 
you and your family against claims 
and judgments fur damage or injury 
caused by the vehicle. Keep in mind 
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that this does not cover your car, 
but, by covering damages or injuries 
which might have been caused by 
you, can protect you financially from 
far greater losses than you could 
ixm&lbly suiter through damage to 
your own vehicle. 

Within specified limits, this type 
of insurance protects you ami your 
family in almost any car you drive 
and even protects people who have 
borrowed your car. The important 
thing to remember is that liability 
insurance should be broad enough 
in scope to cover court costs, law- 
yer's fees, coats of appeal bonds* 
bail bonds and bonds to release any 
attachments on your assets. 

Medical payments coverage 

Within specified limits, this in- 
surance rovers the costs of any med- 
ical expenses incurred by you or any 
relative living with you for any auto 
accidents, even if you or they art 
pnlextr inn*. It id so covers any med- 
ical expenses of a guest in your cur 
or another victim in the accident 

Collision coverage 

This protects your car if it is 



involved in an accident, irrespective 
of whom is to blame. With this cov- 
erage you are covered for the full 
amount of the damage to your car, 
less the deductible amount. 

Comprehensive coverage 

This insures your car against 
almost all losses, except for those 
involving collision. It covers loss or 
damage from things like fire, theft, 
vandalism and storms. 

Rating (actors 

Now that we've outlined the types 
of auto insurance coverage that are 
available, we can go into the factors 
that go into each and which, in the 
final analysis, will determine just 
how much your insurance premiums 
will be. In order to do this, we will 
have to take each type of coverage 
separately, since they are not all 
arrived at in the same way. 

Factors for (lability 

As we mentioned before, liability 
insurance covers damage and injury 
that you've caused — but not damage, 
injury or loss to you, 

A, Tcrritwwl rating. The first 
determinant your insurance agent 
must consider is strictly geograph- 
ical. The basic rate varies through- 
out the country! with each state 
being divided into -'rating terri- 

1 P-ICI-W tut* I.‘J fi jf?c < 



EXAMPLES OF MULTIPLICATION FACTORS 
USED TO DETERMINE AUTO INSURANCE RATES* 



1. E fleet of good- 2. Effort of driver* 2, Effort of 4. Effort of S. Car uugi G. Effort cl 

■tudant discount! training dfoewmt maritil ilalus ownership of car driwi i in 



Age 


With 

discount 


Without 

ditcounl 


With 

training 


Without 

training 


Married 


Single 


Owner or 
principal 
operator 


Hot Owner 
or principal 
operator 


Pleasure 


Drive to 

work or for 

butineta 


Male 


Female 


17 


2.70 


3.50 


3.10 


3.50 


1.95 


3.50 


3.50 


2.75 


3.50 


3.65 


3.50 


175 


18 


2.50 


3.30 


290 


3.30 


1J5 


3.30 


3.30 


2.55 


3 30 


3.45 


3.30 


1.60 


19 


2.30 


3.10 


270 


3 id 


175 


3.10 


3.10 


2.40 


3-10 


3-25 


3.10 


1 50 


20 


2.10 


2.B5 


2,55 


2.85 


1.65 


2.65 


2.65 


2.25 


2,65 


3.00 


£.65 


1.25 


£1 


2.06 


2 50 


2.50 


2.50 


1.50 


2.50 


2.60 


1.00 


2.50 


265 


£ 50 


1.15 


22 


2.00 


2.06 


2.35 


2.35 


1.40 


2.35 


2,35 


170 


2 35 


2.50 


2.35 


1,10 


23 


1.96 


2.20 


2.20 


2.20 


i 30 


2.20 


2.20 


1 55 


2.20 


2.35 


2-20 


1-05 


24 


1.90 


2,06 


l 05 


2.05 


1,20 


2.05 


2.05 


1.35 


2.05 


£ 20 


2.05 


1.00 


25 


1 


1.90 


1.90 


1.90 


t 


1.90 


1.90 


t 


1.90 


2,05 


1.00 


1.00 


25 


t 


1.75 


175 


175 


t 


175 


175 


t 


175 


1.90 


1.75 


1.00 


27 


t 


1.55 


1.55 


1-55- 


t 


1.55 


1.55 


t 


1.55 


1,70 


l 55 


LOO 


78 


t 


1.40 


1.40 


1.40 


f 


1.40 


1.40 


t 


1.40 


1.55 


1.40 


1.00 


79 


t 


1,25 


1.25 


1.25 


t 


1,25 


1.25 


r 


1-25 


1 40t 


1 25 


1.00 



'MuMipttcation factor can be converted lo perceru by moving decimal point two places lo the rlqhi, 
t Classed as nonyoul-hfui driver, ilf car is driven 1t> mites or more to work or If If is used for business. 
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